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Penn School of Avi- 
ation, operating two divisions, 
one at the Allegheny County Muni- 
cipal Airport and one at the Pittsburgh-Butler 
Airport, is fully approved by the Department of Commerce 
for private, limited commercial and transport flying and ground 
instruction. These two airports are among the finest in the country. 
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Contractors to the United States Army and Navy and Aircraft Engine Builders 
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A SALUTE TO THE NAVY 


THE B. «. CORPORATION 


A record-making over water non-stop formation 
flight of 2,408 miles from San Francisco to Hono- 
lulu now stands to the credit of the Officers and 
Crew of Squadron V P 10. For this unprecedented 
and thrilling accomplishment of which all America 
is justly proud, we respectfully tender this richly 
deserved salute. 
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CURTISS 
AERO. & MOTOR 
COMPANY, Inc. 



Controllable pitch propeller 


3 BLADE. 


5KF PERFORMANCE INSURES 

▼ ▼ ▼ SAFETY ALOFT 

SOARING through the sky at more than a hundred miles an 
hour in a Curtiss -Wright ship, the world for the pilot and his 
passengers depends upon the continuous performance of a pro- 
peller and its related parts . . . the smooth operation of bearings 
on the propeller shaft that makes for maximum safety. 

When Curtiss decided to make a better propeller they instinc- 
tively turned to SBCSiF Bearings because they know . . . through 
past performance . . . that §BCS!F”s have the stamina . . . the 
dependability ... to do their work thoroughly above the clouds 
as well as on the ground. The result is the above controllable 
three-blade pitch propeller . . . equipped with gSESSF’s. There’s 
no need for further description . . . the picture speaks for itself 
. . . for there’s no adjustment and no lubricant leakage . . . but 
plenty of STANDUP- ABILITY in ffiGSIF Bearings. 


SKF INDUSTRIES. INC, FRONT ST. and ERIE AVE„ PHILADELPHIA, PA. 


5KF 

Rail and Roller Roarings 




WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 


TRI 


VI 




prv 


IIAVY 


WRIGHT 


CYCIOM 


ES 


The U. S. Navy flight from San Francisco to Pearl Harbor, Honolulu, Hawaii — 
a distance of 2408 statute miles— set a new world’s record by accomplishing the 
longest non-stop overseas mass flight in the history of Aviation. 

The best previous record was set by the same squadron last September on the 
non-stop flight from Norfolk, Virginia, to Coco Solo, Canal Zone— a distance of 
2059 statute miles. After routine maneuvers at Coco Solo, the squadron flew to 
San Diego, California, a distance of 3293 miles, making but one stop en route. 
Normal tactical operations were then carried out by the Navy for several months 
before the squadron proceeded to San Francisco for this record-breaking, Pacific 
Ocean flight. The Honolulu flight exceeded by 544 miles the record established 
in 1931 by General Italo Balbo and his squadron on their flight from Italy to Brazil. 
Lieutenant-Commander Knefler McGinnis commanded the squadron, which con- 
sisted of six long-range Consolidated Flying Boats, each powered by two W right 
Cyclone Engines. The "Cyclones” functioned perfectly throughout the 24$< 
hours of gruelling flight. 

The Honolulu flight was in no sense a stunt. The squadron accomplished an 
extraordinary thing in a routine way. Service planes were used without altera- 
tions or additions. The flight reflects great credit to the Navy, and indicates the 
high state of efficiency of both personnel and equipment. 

Wright Cyclones Are Standard Power Equipment of the Flying 

Boats in all of the Patrol Squadrons of the United States Navy 
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B A 30 

BALLOON AND AEROPLANE 


A grade A fabric developed specifically to secure certain features 
of superiority which are proven by actual comparative tests! 


When we designed B *A* 30 more than 
a year ago it was our purpose to build 
the lightest Grade A fabric yet made 
and still retain sufficient uniform 
strength to preserve an adequate mar- 
gin of safety over the government speci- 
fication minimum of 80 lbs. This 
would increase the pay load by decreas- 
ing fabric and dope weight and de- 
crease doping costs. 

Inasmuch as a chain is no stronger than 
its weakest link, we concentrated on 
building a fabric whose minimum 
strength in any one place exceeded the 
average minimum required by the 
specifications. 

We set out with these aims over a year 
ago. We have sold B*A*30, a new 
fabric, to the aviation industry, not 
through any price cutting or bargain 
day activities but through sound engi- 
neering and merchandising of a su- 
perior product. To determine its 
superiority over other Grade A cloths 
we secured impartial comparative tests 
through the Textile Laboratory of 


Massachusetts Institute of Technology 
upon open market samples of B *A*30 
and two other leading makes of cloth. 
These tests showed as follows : 

(1) Minimum fabric failure for 

B*A*30 was at 81 lbs. 

Make X was at 77 lbs. 

Make Y was at 73.5 lbs. 

(2) Strength variation between maxi- 

B*A*30 was 10.5% 

Make X was 15% 

Make Y was 19% 

(3) Weight for 

B*A*30 was 3.79 oz./sq.yd. 

Make X was 3.87 oz./sq.yd. 

Make Y was 4.15 oz./sq.yd. 

In the face of the foregoing figures, 
substantiated by other reports, we sin- 
cerely believe that we have produced in 
B *A* 30 an aeroplane fabric which is 
more uniform and stronger both per 
unit of weight and with respect to mini- 
mum strength than the leading Grade 
A fabrics on the market. 

Write main office or nearest branch for 
prices, samples or other information. 


★ WELLINGTON SEARS COMPANY ★ 

65 WORTH STREET, NEW YORK 
Branches: 

St. Louis 


Boston Philadelphia 


Atlanta Chicago 


Detroit New Orleai 


San Francisco 





TWA SCHEDULE flight of the 
Douglas Transport from Los Angeles to New York 
in just over thirteen hours elapsed time climaxes a 
new era in transportation. With each succeeding 
test of this new Transport it has proved itself the 


ultimate combination of everything that a transport 
should be — as outstanding in passenger comfort and 
satisfaction as in performance. It is, by right, the lux- 
urious master of the airways, h Douglas Aircraft 
Company, Inc., Santa Monica, California, U S. A. 


DOUGLAS TRANSPORT 
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W HY has the new Martin Bomber created such 
a sensation? Why do military authorities call it 
"the most formidable weapon yet developed for aerial 
offense and defense?” Why did it receive the 1933 
award of the Collier Trophy, for "the greatest achieve- 
ment in aviation in America during the preceding 
year?” Why can it carry terrific loads with a speed 
and ease never seen before ? 

Look for the answer in the construction of the plane 
itself. You'll find a plane built of a new aluminum alloy 
— 28% stronger than any ever used before. A new type 
of wing construction that supports 142 pounds per 
square foot, with a lift-profile drag ratio of 136. A 
new type “restrained shell” monocoque fuselage — 
lighter and stiffer than any that we know of. A new 


type tail structure — stronger without external bracing 
than former tails with it. A new nacelle-propeller- 
wing combination with a propulsive efficiency of 
88% — a degree of efficiency heretofore reserved for 
Schneider Cup racers. 

These are some of the important new developments 
which are embodied in the new Martin Bomber — 
developments which have been made possible only 
through the closest cooperation between the Officers 
and Engineers of the Army Air Corps, the N. A C. A. 
and the Martin organization. 

These same developments, applied to commercial 
planes, will make air transportation far more rapid, 
more efficient and more profitable than the best that 
we know today. 


The Glenn L. Martin Company 

Baltimore, Maryland, U. S. A. 
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A Record of Solid Accomplishment 


HE FIFTH of Aviation's annual statistical reviews 
launches forth upon a sea of troubles. The Army is 
flying the mail, gallantly doing its best with a problem 
of appalling complexity. ’ The airlines have lost two-thirds 
of their revenue during the past week, and have no way 
of knowing when. <>r whether, they will get it back. The 

soon the amount of passenger service provided will have 
been reduced about a third by the time this issue of 
Aviation actually reaches the reader. The committee of 
inquiry, having rectified the domestic air mail situation, is 
understood to he preparing to move on to see what can be 

modernizing and expanding their air forces, and we arc 
moving along in that direction ourselves. In particular, 
the Navy is at last securing an authorization to increase 
the total number of naval airplanes to provide equipment 
for the ships that have been added to the fleet since the 
last authorization was framed, so emancipating the Ranger 
from her threatened unseemly role of being an airplane 
carrier without airplanes. The Army's program is less 
definite, but certainly an enlargement of some kind is in 
the making. 

How rapidly it will be made remains to be seen. With 
two committees and a grand jury investigating procure- 

welter of schemes' of profit limitation, and construction in 
government plants, and varied amendments to the basic 
procurement law and to procurement tactics, and wild 
denunciations by professional denouncers all competing with 
each other for attention, the immediate prospect is for more 
excitement than progress. Struggling to bring the kaleido- 
scopic scene into focus, one is moved to comment satirically 
upon the optimism with which the editor of Aviation only 
two months ago undertook to prepare his annual prophecy 
for the aeronautical developments of the year. Just at 


present one could assemble enough seventh sons of seventh 
sons to make a complete football team, and the whole outfit 
wouldn't be able to figure out what was likely to happen 
next Thursday, to say nothing of six weeks hence. 

But no one can work intensively for a month upon 
the record of what has happened in American aviation 
over the past two or three years without feeling at least 
a little optimism. At least up to within the last six weeks, 
aviation had come through the depression without the loss 
of any essential ground. Aircraft and air travel were gain- 
ing in public confidence and appreciation, and public 
patronage of their services was gradually increasing. 
Technical progress has been constant, and at times, par- 
ticularly during the last eighteen months, it has been 
spectacular. The number of pilots who keep their licenses 
active and the number of privately-owned planes have come 
surprisingly close to holding their own through a period 
of unparalleled general disillusionment and hardship. The 
value of aircraft in military affairs is being acclaimed with 
unprecedented enthusiasm, even in quarters heretofore 
among the most skeptical. Whatever else happens from 
now on, it is inevitable that there is to be a great and 
growing need for air transport and for military aviation, 
and also a substantial demand for private flying. 

Nothing can destroy the bright record of the past, 
enshrined here in 20 pages of pictures and charts and 
tables. They tell the history and give the present status 
of one of the greatest and most courageous and most 
romantic episodes in the whole long tale of engineering 
science and of industry. We know that our regular readers, 
who are already acquainted with so much of the story, will 
re-study it carefully and with a mounting pride. We 
sincerely and confidently commend it to the attention and 
the careful consideration of the people outside the ranks of 
aeronautics into whose hands it may come, and most 
especially of all to those who are charged with the respon- 
sibility for determining the policies of the government. 
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Aviation, 

A Diversified Industry 

A hundred million dollars of annual turnover 


danger. It seizes upon the attention of 
almost every human being as an instru- 
ment of commerce — as an instrument 
of exploration — as an instrument of 
sport — at once in the spirit of pure ro- 
mance and upon the most severely prac- 
tical grounds. 

But it is not romance alone, or mili- 
tary and commercial uses alone, that 
make aviation interesting to business 
men. It has the straightforward indus- 
trial significance of an industry that al- 
ready presents a score of different faces, 
draws its supplies from a hundred dif- 
ferent sources, and promises a growth 
that will not stop short of attaining the 
front ranks of industry in due course. 

Speculation upon the future must play 
small part in a statistical report. Upon 
these pages, and many pages that follow, 


G IRTH around the abdomen is not the measure of the 
greatness of a man, and volume of output does not 
determine the importance of an industry. As American 
industries go, the building and operating of aircraft is not 
among the largest. It falls far short of the billion-dollar 
class. It employs only a small fraction of a per cent of the 
country’s working population. Yet it is an industry in 
which everyone is interested. It is an industry of which 
almost everyone feels that he knows a little, and desires 
to know more. There is something appealing about this 
aviation business; there is something that arouses an in- 
stinctive curiosity. 

Aviation has the appeal that always belongs to the 
newest and to the swiftest form of transportation, and 
especially to a form unshackled by fixed pathways — man’s 
latest contribution to the satisfaction of his own wander- 
lust. It appeals as the living evidence and the growing 
embodiment of triumph over the last and the most difficult 
of the natural elements to be invaded and tamed. It holds 
our interest as the very keystone of national safety, now that 
air power has become an essential bulwark against national 


of the progress of American aviation. 

is to become but upon wliat it is today. And although the 
aviation industry is not among the loftiest members of the 
industrial family in stature, even upon size alone there is 
no occasion to apologize for it. In round numbers, Ameri- 
can aviation represents a commercial activity of $100,000,- 
000 a year. 

By the money-bags illustrated on this page, the hundred 
millions have been diagrammatically traced. They have 
been subdivided by fractions of the industry and by the 
nature of the activities upon which they are set, and sub- 
divided again in terms of the source from which the money 
comes. In rating the volume of business done by any 
industry or group of industries, it is necessary to make 
a very careful discrimination between the money that 
comes in from the outside, and that really gives the in- 
dustry its livelihood, and that which is simply passed 
around within the ranks. The aviation industry, perhaps 
more than any other, needs to take to heart the lesson of 
what happened to the town where all the inhabitants lived 
by taking in each other's washing. During the latter stages 
of the late departed boom a large part of the industry was 


AVIATION 
March. 1934 


soon becomes unworkable. If the air transport lines were 
the only purchasers of aircraft, and if nobody but the 
employees of the airplane companies rode on the airlines, 
it would be only a question of a short time until both the 
airlines and the factories were wound up through exhaus- 
tion of their capital. The airline must have a large pro- 
portion of customers who made their money out of some- 
thing totally unconnected with aviation, or the factory must 
find purchasers for a good part of its product outside the 
aeronautical circle, or both. The real index to the size of 
any industry is found in the amount of money that comes 
into it from the outside. 

It is for that reason that we have discriminated with 
such care. In drawing up our diagram we have built an 
imaginary wall around American aeronautical activity as 
a whole. As a fundamental condition of our survival there 
must be a steady flow of dollars inward and of goods and 
services outward across that wall, and we have counted 
the dollars that cross it and given them the place of honor 
in our picture. From the point of view of an oil company, 
there is nothing to choose between the sale of gasoline to 
the owner of a private airplane and the same sale to the 
owner of a flying school — assuming that their checks 
are equally good. From the point of view of the industry 
as a whole, however, there is a marked difference. The 
order from the private owner is primary, and the bill is 
paid with money directly derived from outside of aviation. 
The order from the flying school is secondary, and in order 
that the bill may be paid at all another sale (the sale of 
flight instruction to a student) must be arranged. 

With all this lengthy explanation cleared away, we can 
look at the chart and its red and black money-bags and 
consider their meaning. We can consider, too, the ulti- 
mate destination of this $77,000,000 that comes into the 
industry from the outside world. Roughly speaking 
(though as accurately as can be determined from the exist- 
ing records), $29,000,000 goes directly to labor employed 
by air transport lines, aircraft manufacturers, and operators 
of airports and of living schools and the like. Another 
$28,000,000 is laid out for supplies and materials, including 
such accessory products as fuel and oil. About $10,000,000 


goes into the salaries of a widely distributed technical and 
administrative staff within the aviation industries. Ap- 
proximately $4,500,000 represents the net profit of the in- 
dustry as a whole. The remainder covers taxes, interest on 
loans, rent, and a variety of other matters. If the expendi- 
tures for supplies and materials were actually to be traced 
to their ultimate destination at the point where the ore that 
was eventually to be part of an airplane engine came out of 
the ground, it would be found that about 60 per cent of 
aviation's total income goes to labor at one point or another, 
that nearly a third of the remainder is paid out to salaried 
personnel receiving salaries of $7,000 a year or less, and 
that taxes consume a substantial proportion of the residual 
25 to 30 per cent. 

It is hardly necessary to explain items of the diagram in 
detail, for they speak for themselves. If a comparison were 
to be made between this chart and a similar one drawn for 
two or three years ago, it would be apparent at every turn 
with what remarkable success air transport has withstood 
general economic catastrophe — a success of which more 
evidence is given on the immediately succeeding pages. 
Whatever is dependent upon private and industrial aviation, 
on the other hand, the operation of airports and of flying 
schools being good cases in point, has fallen off badly. For- 
tunately there is now every reason to think that the fall has 
reached its lowest point and that the turn has arrived, and 
that items that now cut a very small figure on the diagram 
of aeronautical income will catch their stride and begin to 
proliferate their million-dollar symbols across the page for 
the diagrams of a year or two hence. 

Of the factors that control these various divisions of 
aviation and of recent experience in connection with each 
of them, there is much to say in the twenty pages that fol- 
low. Giving precedence to those sections of the industry 
that predominate in volume, we turn at once to air trans- 

of years in which an economic tidal wave has stopped all 
other forms of transportation dead in their tracks, or 
thrown them back with static traffic figures or actually re- 
ceding ones. How different a story is to be told for aviation 
our index numbers of passenger travel by air, rail, and 
highway make plain. 



TRANSPORTATION TRENDS. In- 
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Transport 
Goes 
Steadily Forward 

Dependence on the air mail appropriations rapidly reduced 
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E story of air transport in 1933 
n be comprehensively suinma- 
in two words— everything up. 
miles flown, more passengers 
:d, more miles per passenger for 
iverage traveler, more express, 
safety, more speed, more com- 
rything exce 


, The 


and expense to the gover: 
air mail poundage dropped off by a 
few per cent from the figure of the 
previous year, owing to the imposition 
of the new and increased postal rates 
which were effective all through 1933 
and had influenced the figures only in 
the latter half of 1932. As for gov- 
ernment outlay, that was cut very 
drastically by decision of the Congress 
and of the President. 

As in 1932, the most striking prog- 
ress was in passenger traffic. It has 
practically doubled in the past three 
years, and on the whole it has shown 
a steadily increasing rate of gain. The 
total passenger miles of traffic on air- 
lines under the American flag were 
increased by 16 per cent in 1931 over 
1930. The next year was 22 per cent 
ahead of 1931. In 1933 there was a 

1932 'rate 

To put the gain in other terms, in 
1929 the American airlines handled 
traffic of about one-third of one per 
cent of the long-haul traffic (trips of 
over 100 miles) of the American rail- 
roads. For 1933 the proportion was 
up to almost 2 per cent, and if we were 
to depart from the broad statistical 
outlook to make individual surveys we 


e of tl 


o far 


ance fro 



should find many hundreds of business 
men. constantly traveling, who make 
50 per or more of their trips by air. 
Higher commercial efficiencies 

The increase in total mileage flown 
was much less striking than that in pas- 
senger traffic — only about 7 per cent 
over 1932. The number of passengers 
per plane increased to about 3.6. 
Lumping all services together, the av- 
erage American transport plane has 
approximately ten passenger seats. 
The "commercial” efficiency for the 
year was 36 per cent for the American 
air transport system as a whole, but 
for the main trunk lines operating be- 
tween principal centers of population 
it was much higher than that, and for 
protracted periods during the season 
of peak loads bookings had to be made 
several days ahead to have a reason- 
able chance of securing a seat. 

Air mail fell off slightly, the expla- 
nation being, as already noted, in 


concerned, howe 
ation in poundage but the rapid ap- 
proach of air transport toward complete 
self-support and independence of any 
subsidy or of any financial 


lirect 


or indirect. For the four months from 
July to October, inclusive, the total pay- 
ments to all contractors for handling 
the air mail were but 2.7 mills per 
pound-mile, as against an income to 
the Post Office Department from air 
mail postage commonly estimated at 
two mills per pound-mile. The United 
Air Lines system was receiving from 


the progress, taking into account such 
and mail traffic, efficiency of opera- 


The text for this section 
those which follow was in 
at the time of the air mail 
order and it has not bcei 
Wc have discussed the , 







the Post Office but 1.6S mills per 
pound-mile, the entire Transcontinen- 
tal & Western Air system but 2.03, the 
Chicago-New York route alone only 
1.15. On the common assumption re- 
garding postal revenue, United Air 
Lines and TWA were handling the 
mail over all their routes at very near 
to an actual profit to the government. 
Heavily-travelled routes 

In a system of airways that laces 
the United States from Bangor to 
San Diego and from Miami to Seattle, 
with three separate spurs into Canada 
and with extension into more than a 
score of foreign countries, the traffic 
is far from uniformly distributed. 

Upon the map of traffic density the 
influence of the Chicago exposition 
and of the tremendous travel to and 
from Washington during the summer 
in connection with the affairs of NRA 
and AAA are quite apparent. As for 
several years past, the New York- 
Washington route has shown the 
heaviest travel, holding an average of 
over 100 passengers a day. Though 
there are no statistics permitting of a 
positive direct comparison, it is prob- 
able that the air travel between New 
York and Washington during the year 
was more than 10 per cent of the num- 
ber of passengers occupying seats in 
Pullman cars for the same trips. The 
New York-Chicago run came next in 
density, with 99 passengers per day. 


The total of all the alternative routes 
between Los Angeles and San l'ran- 
cisco shows 60, and the route to the 
westward out of Chicago to the Pacific 
Coast carried an average of 39 passen- 
gers per day over its full extent. 

American transport overseas 

Statistics for foreign travel on 
American airlines are not broken down 
to permit so elaborate an analysis, but 
about 40,000 travelers left the United 
States or re-entered it by air during 
1933, along with some 160,000 lb. of 
mail and 650,000 lb. of express. The 
effect of this foreign service upon the 
prosperity of American industry can- 
not be exactly defined, but government 
departments, such organizations as the 
Foreign Trade Council, and individual 
exporters have united in declaring it 
immense. 

Another element not strictly suscep- 
tible to statistical treatment, yet one 
of which some mention should be made 

traffic and of extent of service and of 
cost to the government and the like, 
is speed. Eighteen months ago the 
typical cruising speed on American 
airlines was 120 m.p.h., and only in a 
very few instances was that exceeded. 
At the beginning of 1934 approxi- 
mately half of the daily schedule mile- 
age was being flown with machines 
cruising at 150 m.p.h. or better, and 
orders already placed assure that by the 


end of this year or the very early part of 
1935 substantially more than half of 
the total mileage will be flown at over 
150 m.p.h. By the end of this year, 
if the present air transport system is 
left undisturbed and allowed to develop 
normally, it will be possible for a 
dweller of any city in the United 
Stales of over 100,000 population to 
reach any other such city in the United 
States within 30 hours. 


To rate the speed of air transport 
statistically by determining the maxi- 
mum speed of every machine on 
the transport lines and averaging them 
all would be comparatively simple, but 
it would be very' misleading at a time 
when a general replacement of equip- 
ment is in process and when a consid- 
erable number of planes, obsolescent 
because of their limited performance 
and high operating cost (though still 
capable of giving perfectly safe and 
reliable service), are still carried on 
the books and to some extent used. 
The equipment situation on the air- 
lines is shown in two charts on page 
73. Incidentally, they explain one 
of the reasons why the present period 
is particularly critical for air trans- 
port and why it is particularly impor- 
tant that any abrupt action to prevent 
the transport lines from proceeding 
with commitments for the purchase of 
new airplanes should be avoided. A 
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AIR MAIL DENSITY FOR 1933. As in previous years, the 
through transcontinental routes show the heaviest patronage. 
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tremendous number of transport 
planes were bought in 1929, and 60 
per cent of the number then acquired 
arc still available for service, the rest 
having been scrapped or sold for non- 
transport use. As a more and more 
intensive and efficient use of equip- 
ment has made it possible for the lines 
to do a steadily increasing amount of 
flying without increasing the number 
of planes in service, the craft bought 
in 1929 have continued to carry the 
major part of the burden through the 
succeeding three years with only a 
very small number oi replacements or 
additions. The normal life of a trans- 
port plane, with progress continuing 
at the rate which ought to be consid- 
ered as normal in the early days of 
a new industry, should be about four 
years. Machines may still be in per- 
fectly sound condition at the end of a 
four-year period, but they are likely 
to be obsolescent, and their operation 
accordingly relatively uneconomical. 
On that basis there ought to be a turn- 
over of about 25 per cent per year in 
equipment, yet in no one of the last 
four years has as much as 20 per cent 
of the existing equipment been re- 
placed The result is that almost a 
half of all the airplanes owned by the 
transport lines are now more than four 
years old and ripe for immediate re- 
placement. At least 225 new machines 
ought to go into service within the 
next two years, and if the government 
will continue to extend a modest and 
a gradually diminishing financial sup- 
port for air transport it is safe to pre- 
dict that at least that number will 
actually be bought and put into use. 
Orders for approximately 100 planes 


ACE OF TRANSPORT PLANES (above I 
Nearly one half of the transport planes 
in service are more than four years old and 
therefore ready for replacement at the end 
of 1933. Although airplanes are quite 
capable of giving safe and reliable service 
beyond the four-year period, they are in- 
efficient and uneconomical to operate as 
compared with the more recent products 
of research and development. 


TRANSPORT DISTRIBUTION (type and 
date of manufacture!. The replacement 
programs of the major American trans- 
port operators and their effects on produc- 
tion are shown impressively in this chart. 
Transports of earlier vintage, however, arc 
still giving satisfactory service. Open 
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for the earliest possible delivery are 
already on the books of the manufac- 

Passing remark has already been 
made on the success that the transport 
companies have had in getting more 
and more service out of a constant or 
even a gradually diminishing amount 
of equipment. The total number of air- 
planes owned by American air trans- 
port companies today is about IS per 
cent less than the number three years 
ago, yet the volume of operation has 
increased by more than a half within 
that period. That of course is one of 

independence of government assis- 
tance. During 1933 for the first time, 
the average distance flown for every 
plane owned by a transport line ex- 
ceeded 100,000 miles. For certain of 
the larger companies the average was 
over 150,000 miles per airplane. The 


American performance, whether com- 
pared with aviation elsewhere or with 
other types of transport at home, is 
absolutely in a class by itself. 

Intensity of operation is still re- 
stricted by inclusion on the list of such 

lescent equipment, and if the moderni- 
zation and turnover of equipment is 
completed within the next two years, 
as it normally should be, the annual 
national average by the end of that 
time should be well over 160,000 miles 
per airplane and may even exceed 
200,000. Individual planes of strictly 
modern types have already been oper- 
ating over protracted periods, in some 
instances, at a rate of more than 
30,000 miles per month. 


In the light of seven years' experi- 
ence, it is hardly possible to emphasize 
too strongly the importance of the 
government’s air mail policy to air 



transport. It must be frankly recog- 
nized that a proper air transport sys- 
tem, manned by well-qualified person- 
nel and with a proper ground organi- 
zation to insure the safety and the 
reliability of the service under all sorts 
of conditions, cannot for the time 
being be made entirely self-supporting 
on passenger traffic alone. Every 
country in the world has learned that 
lesson, and every one of the major 
states and most of the minor ones have 
given air transport some sort of direct 
assistance. In this country the assis- 
tance has come through air mail con- 
tracts, and with the growing popu- 
larity of the service and with steady 
improvement in the inherent economy 
of its equipment and the efficiency of 
its methods its dependence on govern- 
ment help has steadily declined. Some 
measure of that dependence, however, 
still remains, though certain lines have 
now reached the point of receiving 
from the government in payment for 
the carriage of mail no more than the 
Post Office Department itself receives 
from air mail postage. The present 
indication is that within another three 
years at most the nation’s whole air 
transport system will have reached 
that happy state, provided of course 
that in the meantime it is not bur- 

insignificant traffic and started in re- 
sponse to political pressure. Within a 
few years after that the position of the 
airlines should be strong enough so 
that they can get along on passenger 
and express business alone, perfectly 
indifferent as to whether or not they 
carry the mail on any terms. For the 
present, however, it must be recog- 
nized that no such condition has been 
attained. If direct evidence of that 
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is sought, it will be found in the rec- 
ords of attempts to operate airlines 
without mail contracts. 

Subsidies? 

To appreciate the real financial sit- 
uation of American air transport, the 
picture of rows of coins on page 77, 
which shows the average rate of pay- 
ment by the government to air mail 
contractors, has to be read in conjunc- 
tion witJI the chart of air mail income 
to the government elsewhere repro- 
duced. A very loose and scandalously 
misleading practice of speaking of the 
entire air mail appropriation as a 
"subsidy" has become common within 
the past couple of years. Nothing 
could be more ridiculous. The air 
mail appropriation as a whole is no 
more a subsidy than the appropriation 
for transporting mail by railroads as 
a whole is a subsidy to the railroads. 
Whether or not any part of the air 
mail appropriation is properly to be 
considered as a subsidy to air trans- 
port under present conditions is an 
open question, since the lines on which 
the government loses the largest 
amount of money are those in which 
the air transport industry as a whole 
has least interest and which in many 
cases have fairly been forced upon the 
operators in response to the demands 
of certain groups of communities for 



suit of additions to transport services in 
1933. the daily scheduled mileage has 
increased to 150.089 — 4.2 per cent 
above that of 1932. The proportion 
flown with mail remains high, 80 per 


the benefits of air mail. The subsidy 
in those cases seems to be to the com- 
munities concerned, not to the trans- 
port companies. As has already been 
noted on a couple of occasions (but it 
cannot be too often repeated) the main 
trunk lines are now handling the mail 





inonly accepted basis of appraisal of 

the term “subsidy” is obviously and 
grotesquely out of place. 

If we are to talk of subsidies at all, 
it must be with the net cost of air 
mail, or the excess of the expenditure 
on the whole system over the govern- 
mental income from the whole system, 
that we are concerned. The gross cost 
to the government, paying no attention 
at all to income, has not only been 
steadily reduced, but reduced at a con- 
stantly increasing rate. In 1929 the 
air mail operators were being paid an 
average of over $1 a mile for carrying 
mail in single-engined open-cockpit 
planes which might have no passenger 
accommodation at all or might provide 
for one or two passengers in a some- 
what cramped position if it happened 
AVIATION 
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that there was room left for them after 
the mail had been loaded. At the end 
of 1933 the mail was being flown 40 
per cent faster and with a substantially 
improved regularity and reliability, 
using multi-engined planes having lux- 
urious passenger cabins, at just one- 
third the gross cost to the government 
that prevailed four years earlier. 

At the same time the net expense to 
the government, or difference between 
outlay and income has been cut down 
from a little over 75 cents per mile 
flown on the domestic routes in 1929 
to 39 cents for the year 1932, and to 
19 cents at the end of 1933. 


The subject of air transport must 
not simply be abandoned without men- 
tion of regularity and safety in service. 
Upon both headings continued research, 
the increased skill gained through in- 
creased experience with personnel, and 
the introduction of improved equip- 
ment are showing their effects. Fol- 
lowing a number of years in which 
the percentage of scheduled air mail 

the percentage of performance was 
increased in 1932 to 93.7 and in 1933 
to 94.4. In the course of two or three 
years the amount of mileage can- 
celled on account of weather has been 
reduced by a fourth. Blind-flying 
studies are bearing fruit. 

In respect of safety, the relative 
improvement is far more spectacular. 
In 1929 the safety records of Ameri- 
can air transport were already being 
established with the best that were be- 
ing made by the most carefully and 
efficiently and conservatively operated 
lines in Europe. In 1932 the number of 
passenger-miles flown per passenger 

in 1929, and in°1933 it'was substantially 
more titan double the 1932 level — 
practically a six-fold improvement 
made in four years. On the basis of 
the 1933 statistics, an airplane passen- 
ger could make a round trip across the 
continent every month for fifteen y ears 

meeting with serious accident. 

At the same time the pilot safety 
record has been substantially im- 
proved. Pilot safety always lags a 
little behind that of the passenger, as 
the protection of the traveler is neces- 
sarily paramount, and in particularly 
bad weather the pilot may go out with 
the mail and a parachute while the 
passengers are left on the ground. 
Nevertheless, the fatality rate among 
pilots was brought down in 1933 to 
the extraordinarily low level of one 
for every 5,000,000 miles, or roughly 
one fatality for every 40 years of full- 
time flying. 


In so brief a review of the record of 
progress of air transport it has been 
possible to hit, either by chart for by 
tabulation or by textual discussion, 
only a few particularly high spots. 
Hitting those few as hard as we could, 
we have nevertheless had to neglect 
many others almost if not quite as strik- 
ing and as important. Some indication 
has been given through the selection 
and discussion of a few typical sets of 
data, of the magnitude and the effi- 
ciency of our air transport system, of 


the rapidity and soundness of its 
growth, and of the reason for its eco- 
nomic background. It is a system that 
gives employment to some 6,000 men 
and women, including approximately 
600 of the finest and most highly 
trained pilots in the world, approxi- 
mately 1,600 specially qualified me- 
chanical personnel, and large numbers 
of specialists in radio, meteorology, 
and a variety of other applied sci- 
cncies. Employing 6,000 people, it 
serves the interests of $125,000,000. 
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Airplanes 
and Pilots 



Concentration on development in anticipation of better markets 


T hough the production figures 
on commercial airplanes in 1933 
were nothing over which to start danc- 
ing in the streets, they have at least 
one remarkable characteristic. For 
the first time since 1929 they show an 
increase over the preceding year. A 
good many suggestions that the worst 
was over have been ventured in the 
last four years, in the pages of Avia- 
tion and elsewhere, but this is the 
first occasion on which the record of 
a full year’s experience has provided 
evidence to reinforce optimism. 

There will be plenty to say about 
the nature of the commercial produc- 
tion and about the reasons for the in- 
crease over 1932, but it would be a 
sadly mistaken distribution of empha- 
sis that would dwell on those matters 
without first remarking on the state 
of the military market. In only two of 
the last seven years has the production 
of military airplanes represented less 
than one-half the total dollar value of 
airplane production in American fac- 
tories. The proportion of engine 
production that goes to military use 
is almost as large. In 1933 61.3 per 
cent of the total output of airplanes, 
again measured in dollar value and 
not in terms of number of units, went 
into Army or Navy service. Of the 
remaining 38 per cent, roughly 18 per 
cent was taken by transport com- 
panies, 10 per cent represented export 
to foreign governments, and the re- 
maining 10 satisfied the present re- 
quirements of the private and indus- 
trial market. Private ownership should 
have a very substantial, perhaps a tre- 
mendous, future. The industry watches 
the development of private ownership 
with the keenest interest and with the 
fondest hopes, but taking the industry 
as a whole, military sales arc still the 


backbone of its prosperity. Of course, 
however, any such classification is a 
little misleading, since some companies 
make an admirable living out of 
private business, with no thought at all 
of military markets, while others arc 
virtually 100 per cent military or 
military with a slight admixture of 
transport, and have never been in the 
private market and have no intention 
of getting there for «ome time to come. 

Military business 

The fiscal maneuvers that attended 
the coming of the new administration 
just a year ago, and particularly the 
sharp limitations imposed on obliga- 
tions to be incurred under the 1933 
appropriation, resulted in the total 
purchases of military equipment fall- 
ing to a lower level than in any year 
since 1927. That might seem to offer 
little reason for confidence that the 
worst is over, but in the case of mili- 
tary orders the turn has already come 
with the allotment of Public Works 
funds for supplying equipment to the 
Army and Navy. During the sum- 
mer of 1933 production seemed to be 
falling to too low a level to admit of 
operating factories efficiently and of 
keeping up proper organizations for 
development work on new types, but 
the indication at present is not merely 
of a return to the condition of 1932 
but for an amount of military produc- 
tion exceeding anything since the War. 
Naturally this turn of affairs has not 
grown out of any desire to promote 
the welfare of the airplane industry. 
The apparent decision to make a sub- 
stantial increase in America’s air 
forces, with the automatically conse- 
quent decision to buy great numbers 
of military airplanes, comes simply 


For the first time in several years 
there is encouragement to be found 
in the field of aireraft manufacturing. 
Although military production dropped 
to a new low in 1933. the replace- 
ment of transport planes by all ma- 
jor operators had progressed suffi- 
ciently to turn the tide and the curve 
was headed upward at the end of the 
year. Production of civil and military 
aircraft, in number of units and in 
value, including airplanes manufac- 

considcration with varying weights in 
the preparation of the above index. 
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from what appear to be tile inexorable 

Military operations and the use 
made of newly-acquired military air- 
planes, have been discussed elsewhere 
in this issue. Having made a duly 
respectful salute to the importance of 
the military factor in the aircraft mar- 
ket, we can now turn our attention 
back to the commercial side. 


The number of aircraft approved by 
the Department of Commerce for ac- 
tive service fell off substantially during 
1933. the number of replacements fail- 



COMMERCIAL AIRCRAFT PRODUCTION AND DELIVERIES 


Per Cent of Total 


Multi-engine transports (monoplane)--. 


Open cockpit l> plane* 


Total cabin 
Total multi- 




Grand Total. - . 








DISTRIBUTION OF AIRPLANE PRODUCTION BY TYPES. The ascendancy of closed airplanes in the past four year, is show, 
the swelling red portions of the circles in the chart. In 1930 only 30 per cent of the planes produced were closed but the 
portion reached 60 per cent of the total in 1933. Of these the majority were from 4 to 7-placc, but the proportion of tr 
port planes with eight or more places is constantly increasing and has now reached 16 per cent of the total. In the open p 
segment the light planes were well on the way to supremacy in 1932. but showed some tendency to fall off during 1933. 
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OPEN OR CLOSED PLANES? Automo- 
bile experience is recalled in the struggle 

For many years the contention continued, 
until the closed types suddenly emerged 

per cent of the total non-military pro- 
duction in 1933. Military design is fol- 
lowing in the same direction. 

ing to make up for the eliminations. 
At the end of the year the total stood 
at 9,284. almost exactly three-quarters 
being licensed and the remainder 
identified — a lower total than at any 
other time since the summer of 1929, 
but only about 13 per cent below the 
peak figure of the early part of 1932. 
It is impossible to say just how many 
of these machines are really in active 
use. The best estimates that we can 
make suggest that about 5,500 of the 
licensed planes and 800 of the identified 
ones are being flown with some regu- 
larity'. The real current demand for 
airplanes in the United States seems 
to be around 6,000 machines. Of 
course there is every reason to think 
that the demand will increase with the 
improvement in general business, with 
improvement in the quality of the air- 
craft offered for sale or with reduc- 
tions in their price, and simply with 
habituation of the American public to 
the idea of private flying. While no 
detailed census of licensed aircraft has 
been made since the one undertaken by 
the staff of Aviation in the statistical 
issue of 1932, a study of the changes 
since that time leads us to believe that 
about 1,100 of the machines now li- 
censed were built in 1928 or earlier, 
another 2,200 in 1929. In other words, 
almost half of all the licensed aircraft 
in the United States are now more 
than four years old. Many of them 
are fitted with engines of obsolete 
types, service upon which will become 
more and more difficult to secure. The 
normal life of a private airplane cer- 
tainly ought not to be expected to 
exceed five years, or six at the very 
outside. The normal amount of re- 
placement for the next two years 
would then be about 2.500 machines, 


MONOPLANE OR BIPLANE? No such 
decisive trend can be discovered in the 
monoplane-biplane controversy, but the 

transport and private-ownership types. 

1931, with a subsequent reaction, was 
due to the short-lived light-airplane 


excluding transport planes from the 
reckoning entirely. While replacement 
will not actually meet those figures, 
unless there is a fairly rapid business 
recovery, pressure for replacement will 
grow more and more acute with fur- 
ther postponement. It certainly ap- 
pears that the average production of 
airplanes for private and industrial 


use over the next four years should be 
at least 1,000 per year, neglecting 
entirely any extension of the market 
beyond its present boundaries. And 
whatever shortage develops in the 
early part of that period will pre- 
sumably have to be made up in the 
latter part. 

Cabin planes gain favor 

In 1933 the production, again ex- 
cluding transport types and excluding 
also machines built by amateurs for 
their own use, was only about 600. 
The number was deplorably small, but 
the distribution of production sheds 
some interesting light on the changing 
nature of the private market and on 
the development of design thought. 

Most striking of tendencies is the 
conquest of the field by the cabin 
plane. Even in military service, the 
open cockpit is giving way to an en- 
closure that increases the pilot's com- 
fort, and so his efficiency, and that 
makes it unnecessary for him to dress 
up in the elaborate fashion that was 
an inescapable part of aviation only a 
few years ago. In the commercial 
field the open plane seems to be on its 
way to join the open automobile as a 
highly specialized type sold to a few 
sportsmen who like the feeling of the 
wind in their faces. 



The light plane, selling at $1,800 or 
less, has continued to decline in rela- 
tive importance. In 1931 machines of 
that class represented almost half of 
the total number of units produced. 
In 1933 they are down to about one- 
sixth, though of course their slice of 
pie on the circular chart on page 80 
would be a more generous one if 
machines of amateur construction or 
assembled at home from standardized 
separate parts had been included. 
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APPROVAL OF NEW AIRCRAFT DESICNS. From 1928 to 1930 a 

in *1929. Since then the number has declined ^ach'^car'.'rl'chlnr the 
able figure of 38 in 1932. In 1933, however, the A.T.C. productioi 
diminish, and only 26 new designs were approved by the Department 
a number somewhat less than that called for by normal progress. 


the commercial field. From 1929 to 
1931 it looked as though the mono- 
plane were certainly destined to tri- 
umph. It is still improving its position 
on the whole, but only slowly. Never 
yet has two-thirds of a year’s com- 
mercial production been of the single- 
deck type. Among military manufac- 
turers the monoplane's star is clearly 
in the ascendant. Though complete 
official figures are not available, it is 
known that up through 1929 the pur- 
chases of the Army Air Corps had 
never in any year included as many as 
10 per cent of monoplanes. For the 
present fiscal year, on the other hand, 
the monoplanes will almost certainly 
be in a substantial majority. In that 
respect the Air Corps follows the gen- 
eral tendency of military procurement 
the world over, though the tendency 
has marched much more rapidly in 
France and very much more slowly 
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e United 


in Great Britain i 
States. 

The production of airplanes remains 
surprisingly widely distributed. There 
were fifteen manufacturers that were 
individually responsible for as much 
as 1 per cent of the total production 
in 1933, and the ten leading firms 
combined accounted for only 66 per 
cent of the total. That shows slightly 
more concentration than in previous 
years, but only slightly. 

The number of new designs granted 
approved type certificates has contin- 
ued to fall off, and is now perhaps a 
little below what should be considered 
normal, though there is no reason for 
any such preposterous number of alter- 
native types as were appearing from 
1928 to 1930. There are perhaps nine 
distinct categories of commercial air- 
planes that deserve recognition, and an 
average of three or four new designs 


iscd that of 1932 



for 1933 and 11,259 


NEWLY LICENSED AND IDENTIFIED 
PLANES OF 1933 



each year in each category is not too 
many if each manufacturer is to re- 
fresh his line and modernize his 
models often enough to be sure to take 
full advantage of progress in the en- 
gineering art and of operating expe- 
rience. There ought then to be about 
32 new approved type certificates in a 
typical vear, and whereas the industry 
held the A.T.C. production to sliehtlv 
above that figure in 1932, it dropped 
in 1933 to 26, coming from but thir- 

will want to be active on at least a 
slightly broader front in the coming 
year, or some of the manufacturers 
will be in danger of getting out of step 
with the times. 

Pilots and students 

The personnel situation shows im- 
provement on the whole, though the 


ENGINES IN NEWLY LICENSED AND 
IDENTIFIED PLANES OF 1933 





of the Department of Commerce has 

summer of 1930. That last statement, 
taken baldly, is somewhat misleading, 
for the drop has been due almost en- 
tirely to the change in requirements 
for a private license and to the intro- 
duction of a "solo" grade (more re- 
cently modified to "amateur”). Some 

and reverted to student status on the 
strength of the change in rules, so 
that although there were only 13.960 
pilots on the rolls at the end of 1933 
their average of skill and experience 
was surely higher than that of the 
licensed group as a whole in any pre- 
vious time. The number of holders 
of transport licenses remains approxi- 
mately as for two years past, showing 
further very small gains, and the num- 
ber of holders of the scheduled air 
transport rating, qualified to fly pas- 

been pushed up to 615. That grade is 
limited almost exclusively to the actual 


AIRPLANES NOW OWNED BY 
TRANSPORT COMPANIES 






present employees of the air transport 
operators. 

More important from the point of 
view of the future of the industry is 
the number of new men coming in 
from the bottom, and the number of 
new student permits issued almost held 
its own. The figure for new permits 
issued, incidentally, excludes entirely 
the cases of those who reverted from 
pilot to student status, so the records 
for the several years are strictly com- 
parable. During the autumn the 1933 
student-permit record climbed well 
above that of 1932, and the improve- 
ment continued through January of 
1934, the total permits issued in that 
month running 34 per cent ahead of 
the total in the same month of 1933. 
Obviously. American youth are deter- 
mined to put themselves in a position 
to get into the air as soon as the 
opportunity offers, even though finan- 
cial obstacles may for the moment pre- 
vent their attainment of all their 
desires. 


I N the preparation of this pictorial 
presentation of the progress of aero- 
nautics it has been necessary to seek 
the co-operation of many organizations 
and individuals at a time when pres- 

doubtedly made it difficult for them to 
comply. Without exception our re- 
quests were granted, and in many 
cases special efforts were made to get 
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Army 


and Navy Operations 


Five-year program levels are not yet reached 


T he outlook for military and naval 
aviation has undergone at least 
two sudden changes within the past 
year. During the early part of the 
spring purchases of new equipment 
were virtually terminated by the in- 
coming administration, and at one 
time it was impossible to gain any 
assurances regarding the future. Re- 
lief and the promise of a maintenance 
at least of present equipment levels 
came with the announcement of sub- 
stantial grants of public works funds 
for new aircraft, and as the final result 
of all the shifts and adjustments con- 
siderably more money is being spent 
for aircraft and engines during the 
present fiscal year than in the preced- 


ARMY CAINS. NAVY LOSES. In spite 
line, Army pilots exceeded by 9 per cent 

1931. They gained some 60.000 hours 
over 1932. At the same time, the Navy 
cut back still further, dropping below the 
levels set in 1931 and 1932. 


ing one. In the fiscal year 1933, in 
fact, total expenditures for new equip- 
ment dropped to a lower level than in 
any other year since 1925. For 1935 
the promise is for a continuation ap- 
proximately on the 1934 level, about 
$26,000,000 per year — still about 15 
per cent below die figures that pre- 
vailed between 1929 and 1931. 

The result of the reduction from the 
1929-31 level has been that new planes 
were acquired just rapidly enough to 
provide necessary replacements, and 




MONEY AVAILABLE FOR ARMY AND NAVY AVIATION. The total funds for 
military and naval aeronautical operations for 1934-35 were saved from tobogganing 
below 1926-27 levels by grants of PWA money for the construction of new planes. 


with no provision for expanding to fill 
the gap that still existed between the 
amount of equipment on hand and the 
amount that the five-year programs 
for 1926 had projected. In the case 
of the Navy the gap has been small, 
though even the Navy, at the last offi- 
cial accounting, was down to 919 air- 
planes on hand against an authorized 
1,000. The Army has never yet been 
within 10 per cent of its appointed 
goal of 1,800 machines, and today 
actually possesses less than 1,600 serv- 



NAVY 


( Including Marine Corps 
and organized reserves) 
( Thousands of hours ► 
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World Air Transport 

America's steadily lengthening lead in commercial aviation 



FRANCE 

GERMANY 

RUSSIA 



MILES FLOWN. Although all countries record 
substantial increases in transport-miles flown 
during 1933. the United States is still far 



ITALY 
GREAT BRITAIN 
NETHERLANDS 
JAPAN 


E uropean governments woke up 
to the importance of developing 
a really first-class air transport service 
sooner than we did here, but when 
American air transport finally got 
under way it progressed at a rate that 
soon outdistanced the rest of the 
world. In the last four years, for ex- 
ample, the passenger traffic on Eu- 
rope’s airlines has practically doubled 
while that of America has quadrupled. 
Night flying had been a regular affair 
in the United States for several years 
before there was any serious attempt to 
maintain night schedules anywhere in 
Europe, and passenger flying at night 
is still unknown in the Eastern hemi- 
sphere except on one or two routes. 
European operators have some splen- 
did achievements to their credit, es- 
pecially on the long-distance “impe- 
rial" lines, but for every European 
achievement there is at least one 
American record to be set alongside 
of it. 

What the charts do not show 

So far as volume of operation is 
concerned, the charts on these pages 



tell the story. Some of the factors the 
charts do not show arc that the aver- 
age speed maintained on our transport 
lines is about 40 per cent higher than 
the average European speed — that the 
average American transport airplane 
flies more than 60 per cent farther in 
a year than the average plane of any 


European national system — and that in 
America air transport has been devel- 
oped and maintained on an essentially 

distinct systems offering service be- 
tween major points wherever that can 
be arranged, whereas in every Euro- 
pean country of importance transport 
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operation has now been made a private 
monopoly or near-monopoly with a 
liberal government subsidy. 


We have made no attempt this year 
to print the economic comparisons that 
have featured the past Record-of-Prog- 
rqss issues of Aviation, as the de- 
valuation of the American dollar has 
isible to determine a fair 


basis 


'"'Paring A 


e past year with those 
made in the currency of other nations. 
In general terms, however, any reason- 
able method of comparison that might 
be used leads once more to conclusions 
as favorable to the American opera- 
tions as in the past. Last year we said, 
and proved it with figures, “that the 


every dollar put in aviation by the gov- 
ernment than does his fellow taxpayer 
anywhere in Europe, and more than 
twice as much as in any other country 
except in Great Britain.” In general 

with respect to The Netherlands 


tionally economical, that 
Rather curiously, since 


cep- 


United States that carrying the mail 
was first taken as the primary business 

the world on mail and cargo is much 
less pronounced than on passenger 
traffic, but that is because European 
transport companies have had a special 

traffic in that they could immensely 
facilitate the clearance of parcels at 

competitive express service rendered 
by rail and ship was almost incredibly 
slow and exceedingly subject to break- 
age and pilferage of goods. In our 
domestic traffic, aviation has no such 
unique advantage, and the growth ac- 
cordingly has been much slower, but 
even so the present total of mail and 
express traffic on American lines is 
approximately 3,350,000 ton-miles, 
while the leading country in Europe is 
Germany with 900,000 ton-miles, and 
the total for all the European nations is 
approximately 3,700,000. Apart from 
the record made in the United States, 
the western side of the Atlantic has 
provided some very interesting and 
important experience with “air 
freight" in Canada, where the terrible 
slowness of transport to remote mining 
camps and trading posts has made the 
airplane the standard vehicle of heavy 


transport, and has built up a freight 
traffic of approximately 750,000 ton- 
miles a year. 


Though private aviation is in some 
respects less vigorous in the United 
•States than in Great Britain, partly 
because of the compactness of the 
British Isles and the consequent ease 
and frequency of communication 
among private pilots all over the 
United Kingdom, in sheer numbers of 
planes privately owned and also in 
numbers of pilots. America stands 
first. Our per capita ownership of civil 
airplanes, excluding transport ma- 
chines entirely, is more than twice 
that of any European state. As for 
pilots, approximately one out of 1,300 
American males between the ages of 
16 and 60 hold a currently valid pilots' 

in such countries as Russia and Ger- 
many, where there has been a most 
enormous and elaborate government 
propaganda for mass participation in 
aviation, has any such ratio been at- 
tained — unless there has been a truly 
enormous expansion in Germany dur- 
ing the year since the last official 
figures on licensing of pilots and 
planes became available. 


PASSENGER TRAFFIC. In terms of passenger-miles, the United States bears an even stronger relationship to 
the rest of the world than in miles flown. A study of the relative standing of the several countries in the two 
charts indicates that Great Britain makes the most intensive use of its equipment. 
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Foreign Trade 

Back to 1929 levels 


O NE OF THE BRIGHTEST SPOTS in 
the current aeronautical picture 
is the fact that the value of exports of 
airplanes, engines and allied equipment 
from the United States has climbed 
back to the heights attained during the 
peak year of 1929. Three principal 
factors are responsible. First, wars 
and rumors of wars, have boosted the 
demand for aeronautical products in 
certain quarters of the globe, as we 
will show presently from a study of 
the distribution of aeronautical ex- 
ports. Secondly, advances in en- 
gineering and manufacturing technique 
have forced upon the outside world a 
recognition of the excellence of Amer- 
ican-built products, and in the third 
place, devaluation of the dollar abroad 
has made available to foreign pur- 
chasers American products at very at- 
tractive prices. 

The fact that the total sales for 1933 
are equivalent to those of 1929 is not, 
however, the most significant feature. 


ly more important to American manu- 
facturers because they now constitute 
a much greater percentage of the total 
than they did five years ago. In 1929 
exports of airplanes accounted for 
only 12.S per cent of the total domestic 
production, engines 5.4 per cent. In 
the past year, however, airplane sales 
abroad absorbed 33.8 per cent of the 
total production and engine sales 15.0 
per cent. During the lean years at 
home, many a manufacturer has found 
that his salvation lay in the develop- 
ment of foreign outlets for his 
products. 


The part played by airplanes, en- 
gines and accessories in the export 
trade of the last six years, is shown in 
the accompanying bar chart. It is of in- 
terest to note in passing that the per 
cent of the total represented by these 
three items is almost exactly the same 
in 1933 as it was in 1929. 

Exports are greatest in those coun- 
tries where military activities are at 
a maximum. Europe as a whole must 
be excluded from this generalization as 
English, French and Italian producers 
naturally dominate the field. South 
America, Central America and Asia, 


however, are fertile fields for Amer- 
ican exporters, and the outflow of 
aeronautical goods in those directions 
has been heavy during the last few 
years. A comparison of export sales 
for 1933 and 1932 (see table) shows 
significant increases in volume except 


for Europe in general and certain of 
the smaller countries. 

The “flow-chart" which has been 
superimposed on the world map has 
been based upon average export figures 
for the years 1932-33. It reveals that 
our best customers still lie to the south 


AERONAUTICAL EXPORTS 
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HOW AMERICAN AERONAUTICAL PRODUCTS FLOW INTO FOREIGN MARKETS. The lines on the map arc weighted to indicate 
the relative dollar valuation of our exports for the years 1932-33. The distribution in per cent of total is as follows: Canada, 1.4; 
Mexico, Central America and West Indies. 7.5 (Panama. 1.6; Mexico. 3.1); South America, 46.9 (Argentina. 5.6; Bolivia, 3.1; 
Brazil, 25.7; Colombia, 7.2; Peru, 4.0); Europe, 17.3 (Belgium, 3.0; Germany, 3.2; Netherlands, 2.8; Russian, 4.0); Asia, 24.1 
(China, 1 1.3; Hong Kong, 4.1 ; |apan, 4.1 ; Turkey. 3.5) ; Oceania. 2.4 (Australia, 0.3; Philippine Islands, 2.0) ; Africa, 0.4. 


of us. Central and South America to- 
gether took well over 50 per cent of 
the total outgo, Mexico, Central Am- 
erica and the West Indies accounting 
for 7.5 per cent, and all of South Am- 
erica together for 46.9 per cent. Out- 
standing among the customers in the 
latter group is Brazil which alone 
absorbed over one-quarter of the entire 
export. As a matter of fact Brazil 
leads the world as a market for Amer- 
ican aeronautical products. In the last 
two years it has taken 180 American- 
built airplanes and has spent alto- 
gether some 4.3 millions of dollars for 
U. S. planes, engines and equipment. 
It is, however, one of the few coun- 
tries whose purchases during 1933 
were less than they were in 1932. 

Asia as a whole is our next best 
customer with a total absorption of 
slightly under that for Brazil, alone. 
China (including Hong Kong) leads 
the Asiatic countries in purchasing 
with 15.4 per cent of our output. She 
ranks second to Brazil as a market. 
China’s purchases, however, jumped 
from a total value of $360,000 in 1932. 
to somewhat over 2.2 million in 1933. 


In Europe, Russia leads the field 
with 4.0 per cent. Her total purchases 
have increased from some $286,000 in 
1932 to $380,000 in 1933. Belgium. 
Germany and the Netherlands are the 
other outstanding purchasers— averag- 
ing about 3.0 per cent each. 

Canada, as a customer, has been 
steadily back-sliding. For the four-year 


period ending with 1932, she took, on cent. Increasing pressure to “B 
the average, approximately 12 per cent British” and the establishment of c< 
of our foreign output. For 1932-33 to- tain Canadian branches by Americ 
gether, the figure has dropped to 1.4 manufacturers have undoubtedly co 
per cent and for 1933 alone to 0.6 per tributed to this decline. 


y 
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Airports and Airways 

Airways take a cut, airports a boost 


F unds available to the Depart- 
ment of Commerce under the reg- 
ular budget for airways development 
and aircraft regulation continue to 
decline. By an extensive reorganiza- 
tion of functions and personnel, how- 
ever (see Aviation, November, 1933, 
page 354), economies have been 
achieved to permit regulation to be 
carried on with little loss of efficiency. 
As for airways development, it is pal- 
pably impossible with the funds avail- 
able to undertake much in the way of 
extension for the federal airways sys- 
tem. The most that can be hoped for 
is that the existing facilities can be 
maintained substantially at their pres- 

ter half of 1933 the lighting and radio 
services on certain sections of the air- 
ways were curtailed by departmental 
order, but as it became apparent that 
such a move might constitute a distinct 
hazard to operations, the order was 
rescinded and the former facilities 
were restored. At the present time 
the total mileage of lighted airway 
stands at about the same figure as for 
1932 — just short of 20,000 miles. 

The airport situation is distinctly 
more encouraging. Where in 1932 
both municipal and commercial fields 
receded in numbers from the high 
point attained in 1931, both classes 
show a decided pick-up in 1933. The 
latest census of the Department of 
Commerce gives the total number of 
fields in the continental United States 
as 2,1 10 distributed as follows : munici- 
pal, 558; commercial, 650; interme- 
diate, 265; auxiliary, 479; Army, 55; 
Navy, 18; miscellaneous, 85. The in- 
termediate fields in the above classifi- 
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AIRPORTS. The number of rated air- 
port* in the United States increased 
rapidly during the first half of 1933 
under the impetus of new Department 
of Commerce policy, but tapered off as 
funds ran low toward the year's end. 



decrease over the i932 figures. This 
is not unexpected, however, for inter- 
mediate fields are frequently improved 
and move up into the commercial or 
municipal classes. 

Of interest is the accompanying 
curve of rated airports. For two years 

along at a nominal figure, increasing 
between Jan. 1, 1931, and the same 
date in 1933 from 6 to 36. In the 
first six months of 1933, however, the 
number sky-rocketed to 262, and 
wound up the year with 294. This 
phenomenal increase came about 
through a change in rating policy on 
the part of the Department of Com- 
merce. It was formerly the practice 
to send inspectors into the field to rate 
airports only upon application of the 
owners. During the first part of last 
year, however, the department insti- 
tuted a country-wide inspection pro- 
gram, and sent groups of inspectors 
into designated territories to encour- 
age the rating of landing fields. At 
the same time certain of the require- 
ments were modified somewhat in 
view of the general economic situa- 
tion. The response to this program is 
apparent from the curve. During the 


latter half of the year, funds available 
for tlie work dwindled and the number 
of ratings tapered off rapidly. At the 
moment, no money has been appropri- 
ated for the purpose, and the work 
is at a complete standstill. 

About the first of December, the 
Department of Commerce announced 
a new airport program which should 
boost the reasonably constant figure 
for auxiliary airports during the cur- 
rent year. Some $10,000,000 of Civil 
Works Administration money was 

2,000 auxiliary landing fields. The ob- 
vious intent was to put a large number 
of men to work immediately, but the 
secondary result (assuming that the 
program is carried through to its an- 
nounced conclusion) will be a tremen- 
dous increase in intermediate landing 
fields and small airports. Within a 
month of the announcement, some 460 
projects had been put under way in 41 
states, of which approximately one-half 
involved improvements in existing 
airports and the other half the con- 
struction of totally new fields. The 
airports program is an important ad- 
junct to the effort to encourage private 
flying through the development of a 
low-priced airplane for popular use. 
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OF THE MONTH 


Air mail investigation 

A BOUT the middle of January the 
. Senatorial investigation of the air 
mail situation slipped into high gear 
and accelerated at an amazing rate. 
Chief Inquisitor Hugo Black was as- 
sured by witnesses that certain files 
from the Postmaster General’s office had 
been burned just prior to the time that 
the new administration took over. 
Later, this issue was somewhat be- 
clouded when ex-PMG Brown produced 
for the committee the papers that had 
supposedly been burned. 

Closely allied to the Episode of the 
Missing Papers was the now famous 
McCracken-Brittin-Hanshue incident. 
When the committee subpoenaed the 
files of ex-Assistant Secretary of Com- 
merce William MacCracken for ex- 
amination, the latter, acting on the prin- 
ciple that one of the first duties of an 
attorney was to protect the privacy of 
the records of his clients, wired all con- 
cerned for permission to turn the papers 
over to the Senate. Two clients. Col. 

of Northwest Airways, and Gilbert Giv- 
ven, representing Harris M. Hanshue 
of Western Air Express, took occasion 
to visit the MacCracken office and re- 
moved certain papers which they 
claimed were of a purely personal na- 
ture. Col. Brittin destroyed his by tear- 
ing them up and putting them in an of- 
fice waste basket (later to be found, 
pieced together, and produced against 
him by Department of Justice opera- 
tives), but the Western Air letters were 
later turned over to the committee. The 
Senate, charging that MacCracken was 
a lobbyist and could not claim the 
privileges of an attorney in this case, 
ordered his arrest for contempt, to- 
gether with Brittin. Hanshue and Giv- 
ven. The latter three submitted to 
arrest, but the former, protesting that 
he had acted in good faith within his 
legal rights, and questioning the right 
of the Senate to detain him, was brought 
to trial only after a Gilbert-and-Sullivan 
man-hunt through the wilds of Wash- 
ington. MacCracken and Brittin were 
convicted and sentenced to ten days in 
the District of Columbia jail. Colonel 
Brittin has already served his term, but 
MacCracken has carried the fight to the 
Court of Appeals and has been released 
on bail pending the final decision. 

Long before the curtain was rung 
down on this thriller, the blow fell 
which completely stunned the aeronau- 
tical world. Acting on the belief that 


the testimony taken before the Black 
Committee, together with investigations 
of his own, indicated that the air mail 
contracts had been obtained illegally. 
Postmaster General Farley ordered the 
annulment of all domestic route certifi- 
cates effective midnight Feb. 19. The 
Army Air Corps was ordered to pre- 
pare itself to take over the carriage of 
the mails on that date. 

When the dumbfounded industry had 
recovered its breath sufficiently to be- 
come articulate, a flood of protest 
poured into Washington. Not alone the 
operators, who saw hard-earned ground 
cut away from beneath their feet, but a 
large share of the public outside the in- 
dustry set up indignant demands for 
specific charges against the legality of 
the contracts, and protested the right of 
every American citizen to a fair trial 
before condemnation. Among them, 
Col. Charles A. Lindbergh wired Presi- 
dent Roosevelt a plea for a fair hearing 
for the airlines. A nationwide con- 
troversy was precipitated when the only 
reply vouchsafed the Colonel was a curt 
rebuke from a White House secretary 
charging publicity-seeking because the 
telegram had been published without of- 
ficial sanction. Public opinion on this 
incident, judging from telegrams and 
other messages received in Washington, 
was about equally divided between the 
administration and the Colonel. (Here- 
tofore, a score of ten to one for the ad- 
ministration on any public question had 
been a fair average). To all pleas for 
reconsideration, however, the adminis- 
tration turned a deaf ear. It has been 
widely quoted that the Post Office Law 
of 1872 has been invoked, under whose 
terms a contractor whose license to 
carry U. S. mails has been once revoked 
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is enjoined from bidding on any govern- 
ment business again for a period of five 
years, a move which might easily prove 
fatal to the existing airlines. At the 
moment, however, there is some indica- 
tion that legislative steps may be taken 
to remove this ineligibility and to per- 
mit present organizations to bid on a 
revised schedule of payments based on 
a pound-mile formula (see page 92). 

Five days after the abrogation of the 
contracts, Postmaster General Farley 
issued an open letter to Senator Black 
intended to justify the government’s 
reasons for the confiscatory action with- 
out due process of law. It stated little 
that had not been brought out previous- 
ly before the committee, reiterating at 
some length the charge that the present 
contracts had been drawn up in a secret 
session of Post Office and air line 
officials, and that they were the result 
of collusion and conspiracy rather than 
of open competitive bidding as was the 
intenl of the McNary-Watres Act. 

Finding that mere protest was of no 
avail, legal machinery was put in mo- 
tion by Transcontinental and Western 
Air. A "show cause’’ order was ob- 
tained in the Federal Courts in New 
York, but three days later a motion for 
an injunction restraining Postmaster 
General Farley from putting the con- 
tract annulment into effect was denied 
by the same court, reason: non-jurisdic- 
tion based on the well-established legal 
rule that the government cannot be sued 
except by its own consent. In the mean- 
time other operators refrained generally 
from any public announcement of plans, 
seemingly awaiting developments. Per- 
suasion and legal force having thus 
failed, the carrying of domestic air 
mails by private contractors ceased on 
Feb. 19, as ordered (see page 92). 

One repercussion came from Wall 
Street. To run down rumors that num- 
erous short-sale orders for aviation 
securities had been handled through 
Washington brokers during the period 
preceding the actual cancellation, the 
New York Stock Exchange sent out 
questionnaires to all members requesting 
a list of all sales of principal aeronau- 
tical stocks between Jan. 26 and Feb. 9. 

Appearing before the Senate commit- 
tee to refute the charges leveled in the 
Farley letter, former Postmaster Gen- 
eral Brown denied that the conference 
of operators in his office, on which Post- 
master General Farley had based the 
annulment of the contracts, was clandes- 
tine or was called for the purpose of 
parcelling out routes to favored air lines. 
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Mr. Brown stated that no contracts, 
extensions, or anything else were let by 
agreement arrived at in the meeting, 
which was held for the sole purpose of 
working out an understanding between 
passenger and mail operators running 
parallel lines as to the controversial 
question of pioneer rights in those terri- 
tories. In reply to the charges of 
illegality in connection with Second As- 
sistant Postmaster General Glover’s ex- 
tension of contracts for six months, to 
terminate in May, 1930, Mr. Brown 
quoted from the general statute applying 
to mail contracts, which provides that 
six months extensions may be granted 
on specific contracts up to the limitation 
of four years, if, in the opinion of Post 
Office officials, it is considered the best 
thing for the postal system. Mr. Brown 
emphasized that he had acted in accord- 
ance with his own idea of basic law and 
the provisions of the McNary-Watres 
Act, and that his policies met with the 
approval of President Hoover, who left 
specific details of Post Office manage- 
ment to his Postmaster General. 

Martial mail 

Bad weather conditions, lack of 
proper radio equipment, and unfamiliar- 
ity with fixed mail routes were a few of 
the problems confronting Army aviators 
when they took over air mail operations 
on Feb. 19. Hastily reorganizing after 
the edict of Feb. 9, the Army Air Corps 
prepared as best it could in ten days for 
the highly specialized job of carrying 
mail over seventeen routes selected by 
the Post Office Department as the most 
essential of the 26 of the airways sys- 
tem. Major General Benjamin D. 
Foulois, Chief of the Air Corps, im- 
mediately turned over to the Post Office 
service 148 planes, largely pursuits, with 
some bombardment, attack, and observa- 
tion types and a few cargo planes, as 
well as 200 flying officers and an en- 
listed personnel of 324 mechanics and 
riggers. To convert these military craft 
into planes fit for mail service was an- 
other, more difficult matter. Mechanics 
worked day and night, tearing machine 
guns, seats, and everything else detach- 
able from spare cockpits to make room 
for mail bags. Blind-flying instruments 
were installed, and an attempt was made 
to provide the planes with two-way 

since many Army planes are not adapted 
for commercial types of radio equip- 
ment. Eager for the opportunity to pile 
up flying hours, and undaunted by the 
fact that they had not been trained in 
the type of flying now confronting them, 
Army pilots conned mail routes, prac- 
ticed blind-flying, made test flights. 

While planes were being adapted to 
mail service, and pilots initiated into its 

divided into three zones, designated 
Eastern, Central, and Western, and zone 
commanders were appointed, each with 


blanket authority to call upon any Air 
Corps personnel or equipment in his 
zone. The Eastern zone comprises routes 
between Boston and Miami, and as far 
west as Chicago. Though Newark air- 
port was designated as its mail terminal, 
facilities for emergency administration 
quarters were found to be inadequate, 
and the executive headquarters were 
hurriedly transfered to Brooklyn at the 
Floyd Bennett Municipal Airport. The 
Western zone, taking in all territory 
west of Cheyenne, has headquarters at 
the municipal airport at Salt Lake City. 

the base of mid-western operations, 
forming the Central zone. Approxi- 
mately 40,830 miles are traversed each 
day by army planes, making 68 trips. 
Of these, 36 are made in the Eastern 
zone, covering 20,164 miles; 20 in the 
Western zone (11,922 miles) ; and 12 in 
the Central zone (8,744 miles). Addi- 
tional routes will be placed in operation 
as fast as personnel and equipment can 
be obtained and schedules worked out. 

The gravity of the situation, in- 
tensified by winter storms, became im- 
mediately apparent. Before the first 
sack of mail had been carried, three 
young Reserve officers were killed while 
flying to their posts. The fatality total 
was raised to six during the first week 
of operations. One pilot crashed with 
mail in Ohio, while ferrying a ship in 
Texas, and a third was drowned when 
disaster overtook the amphibion which 
was carrying him from New York to 
Virginia. These casualties plus sev- 
eral serious accidents to personnel and 
planes, as well as mishaps of a less grim 
nature precipitated bitter attacks in 
Congress against the administration’s 
method of dealing with the emergency. 
A resolution providing for immediate 
Congressional investigation of the Air 
Corps' planes, equipment, and training 
facilities, was filed in the House by 
Representative McLeod of Michigan. 
In spite of heated Republican opposition, 
however, the House passed the Brunner 
Emergency Air Mail Bill authorizing 
the Postmaster General to use the Air 
Corps to fly the mail for one year. The 
same bill provides for the transfer of 
the unexpended balance of the current 
air mail appropriation to the War De- 
partment to finance the Army mail 

Army pilots and ground personnel 
will receive the usual $5 per diem 
“travel” allowance while on mail duty 
away from their stations. Even with 
this additional allowance, army fliers’ 
pay is substantially less than salaries 
paid to commercial pilots. Neverthe- 
less, some few applications were re- 
ceived by the Air Corps from pilots and 
co-pilots who had lost their jobs as a 
result of curtailment of private con- 
tractors' schedules, while hundreds of 
Air Reserve officers without air mail 
experience offered their services. The 


acceptance of such offers is conditional 
upon future determinations of policy. 

Though most of the fourteen opera- 
tors whose mail contracts were cancelled 
were forced to restrict passenger and 
express services to a greater or lesser 
degree, United Air Lines and American 
Airways announced that their schedules 
would continue as usual. Transcon- 
tinental and Western Air furloughed all 
employees, effective on Feb. 28, took 
back a skeleton force to fly one trans- 
continental round trip daily. Eastern 
Air Transport put into effect curtailed 
schedules, eliminated night-flying. 
United States Airways announced that 
it would suspend operations on Feb. 28 
unless developments permitted it to con- 
tinue as a mail carrier. Northwest Air- 
ways offered to sell out to the Great 
Northern and the Northern Pacific Rail- 
roads, but in the meantime announced 
the continuation of its schedules. Offi- 
cials of the New York, New Haven & 
Hartford Railroad admitted that pro- 
posals had been submitted whereby a 
new airline between New York and 
Boston would be established or an exist- 
ing line taken over by them. 

Legislation after ukase 

Immediately upon the abrogation of 
the mail contracts, the Post Office De- 
partment submitted to Congress a bill 
authorizing all details of the War De- 
partment’s operation of mail routes (see 
above), and containing provisions for 
short-term mail contracts with private 
operators which underwent various mu- 
tations in the course of House and 
Senate discussion. The original clause 
authorizing the Postmaster General to 
make contracts for three months at not 
more than 40 cents per plane-mile was 
deleted and alternative proposals were 
considered. One amendment offered by 
J. C. O’Mahoney, regarded as Senate 
spokesman for the Post Office Depart- 
ment, would permit holders of cancelled 
contracts to bid again on routes to sup- 
plant the Army Air Corps service with- 
out waiting the five years required by 
existing law. Turning from denuncia- 
tion to construction, Senator Black and 
Postmaster General Farley set to work 
to devise a new financial structure for 
air mail to replace the one summarily 
destroyed. One present plan proposes 
to restore air mail operation to private 
companies which would be regulated by 
the Interstate Commerce Commission. 
With the government keeping check on 
operators' books, the Post Office De- 
partment would pay out as a subsidy 
the exact net operating loss suffered by 
each company every month, regardless 
of the amount of mail handled. To per- 
mit an opportunity for profit, the legis- 
lation would provide that in no case 
would the gross payment be less than 
the net income to the government for 
the air mail carried by each line. 

Before the mail investigation had 
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reached the point of contract cancella- 
tion a bill was introduced in the House 
by Thomas S. McMillan, designed to 
make air mail gradually self-supporting 
while preserving the government's in- 

tion. Feature of the bill was the pro- 
posal to use a 3-cent air letter-gram and 
a special 2-cent postal, as well as a flat 
rate of S cents per ounce, instead of the 
present rate of 8 cents per ounce and 13 
cents for every ounce thereafter. Lower- 
ing of rates would increase the volume 
of mail carried, hence the Post Office 
receipts, McMillan argued with logic, if 
not originality. Those who have fol- 
lowed the investigation-legislation circle 
of the brief but pungent history of air 
mail will observe that in essentials the 
McMillan bill re-echos the proposals of 
the so-called Kelly bill of 1933, (Avia- 
tion, June, 1933, pp. 177-9) which was 
drafted by the mail investigation com- 
mittee of that date after consideration 
of the House Post Office Committee’s 
report, and the separate report of special 
investigator Dr. John B. Crane of 
Harvard University. The idea of the 
3-cent letter-gram, which was among 
the proposals of the Kelly bill, was first 
promoted by A. H. Rushton of Omaha, 
who expounded the plan in a letter 
published in Aviation in May, 1932, 
editorial approval of the idea being be- 
stowed in the same issue. Mr. McMil- 
lan’s plans for payment of operators 
include a flat rate of 25 cents per mile 
with additional payment of 1 mill per 


pound-mile flown, and a guarantee to 
the operator of 45 cents per mile for the 
first year. This rate and premium 
would be scaled down 5 cents each year, 
until they become stabilized at a flat 
rate of 25 cents a mile at the end of the 
fifth year. The Postmaster General 
would audit the books of contracting 
operators at least once each year, with 
a view to reducing government pay- 
ments when large profits are shown. As 
compared with the McMillan bill, the 
Kelly bill of 1933 proposed that air mail 
carriage should be paid for at a normal 
base rate of 2 mills per pound-mile and 
that payment was never to exceed 50 

yet self-sustaining an additional pre- 

would be paid at the discretion of the 
Postmaster General, this payment to 
terminate in 1939. 

Chairman Mead of the House Post 
Office Committee also came forward 
with a bill after the contracts were 
cancelled which duplicated that ad- 
vanced by McMillan except for a slight 

operators. Mead proposed a flat rate 
of 5 mills a pound per mile for the first 
25 lb., 25 mills for the second 25 lb., 
and 1 mill per pound for all remaining. 
He urged also the extension, at higher 
rates, of air mail service to Hawaii, 
Alaska and our possessions in the West 

Some days later, after a plethora of 
proposals to determine future air mail 


policy had been offered in the House, 
Representative Mead gave his support 
to another bill, drafted by Representa- 
tive Kelly, which provides for the same 
rate of payment as that which was pro- 

The measure further provides for route 
warrants for contractors whose con- 

the right to carry mail at the prescribed 
rates for a period of ten years, subject 
to cancellation for violation of Post 
Office regulations. Any air line com- 
pany flying over any route not covered 
by the "pioneer group” warrant holders 
would be enabled to carry mail at the 
discretion of the Postmaster General in 
the same manner that ordinary mails 
are now conveyed by railroads. There 
would be no contracts other than the 
warrants issued to the companies whose 
contracts are now abrogated, and these 
warrants would be issued solely to pro- 
tect their investments as pioneer opera- 

,0 The most fundamental difference be- 
tween the proposed legislation and the 
McNary-Watres bill, under which the 
lines have been operating, is that the 
Watres bill empowers the Post Office 
Department to contract for the use of 
space in a transport plane, whether or 
not it is filled, while the new laws pro- 
vide for compensation for service 
actually rendered on a pound-mile basis. 

Army-!Savy Investigations 

Ploughing through a welter of charge 
and counter-charge, and a mass of curi- 
ously conflicting testimony offered by 
experts and near-experts, the Military 
Affairs Committee and the Naval Com- 
mittee of the House of Representatives 
in parallel investigations have been try- 
ing to determine winners and losers in 
the business of supplying the Army and 
the Navy with aircraft. During the 
opening days of the hearings a great 
deal of testimony was taken relative to 
profits made on military orders. What 

seems to be a moot question. So-called 
"profits" on production orders ranging 
from 0 to 90 per cent were widely quoted 
against certain manufacturers, but little 
weight seemed to be given to offsetting 
statements of losses incurred in pro- 
ducing experimental orders and in tech- 
nical development for both services. To 
cries of "Plunder” and "Robbery” raised 
by such perennial critics as General 
William Mitchell and Inventor James 
V. Martin (a witness whose similarity 
of name to a well-known figure in the 
aeronautical world lent weight to his 
testimony in the lay mind), such long- 
time contractors to both Army and Navy 
as Maj. Reuben Fleet and Glenn L. 
Martin offered the evidence of cold 
statistics. The former related that, 
when in 1927-28 he was charged with 
making excessive profits on certain 
Army orders, he sold 50 airplanes worth 
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$6,000 apiece for $1 each. Subsequent 
orders taken at prices set by the Air 
Corps resulted in losses totaling: a quar- 
ter of a million dollars. 

For the Naval Committee, Glenn 
Martin produced evidence that from 
1920 to 1933 the net profit on planes 
supplied to the government amounted 
to only 3.9 per cent. Experimental 
orders incurred losses ranging from 100 
to 300 per cent. In the governmental 
system of accounting it appears that 
losses on experimental work often are 
not fully charged off against produc- 

rowed capital, advertising charges, sales 
commissions, etc., be included. 

A study of the testimony so far of- 
fered leads to the obvious conclusion 
that the system of procurement here-to- 
fore employed by government agencies 
leaves much to be desired. Opponents 
of the open bidding system argue that 
the Services are thereby prevented from 
obtaining the best equipment to be had, 
for the specifications must be written 
around average performance figures so 
that it will be possible for more than 
one manufacturer to bid. For example, 
it was pointed out that whereas the 
specifications for 100 new airplanes to 
be bought with PWA's $7,500,000 
(Aviation, February, page 55) were 
originally written calling for 235 m.p.h. 
top speed, 500 in cruising radius, 27,- 
800 ft. ceiling they were later modified 
by the Air Corps to read 176 m.pji. top, 
400-mile range and 18.700-ft. ceiling 
so that more than one manufacturer 
could bid. A better plan, critics said, is 
the usage of negotiated purchases from 
firms whose products, due to excellence 
in design and advanced engineering, 
offer the greatest possible performance 
for the duty required. On this point 
Glenn Martin said, “Unless you permit 
the government to buy the types of 
plane it wants, you won't get the best.” 

Major Fleet proposed the adoption of 
a cost-plus system whereby the govern- 
ment would pay the cost of materials 
and labor, plus 100 per cent overhead 
to take care of factory and experimental 
requirements, plus a reasonable profit. 
Such a procedure, he stated, would re- 
duce costs to the government, and be 
fair to all contractors. 

That Naval purchasing policies have 
a direct bearing on profits was brought 
out by Admiral King. Since it is 
axiomatic that the government must 
avoid having “all its eggs in one 
basket” two or more sources of supply 
for essential equipment must be main- 
tained. Prices and profits are thus a 
function of what must be paid to keep 
the contractor in the least favorable 
economic position in business. 

In some comments on both investiga- 
tions, there has seemed to be a tendency 
to consider that the making of anv net 
profit at all on government orders is 
prima facie evidence of something 


wrong. To have incurred losses is to 
become more safe from suspicion. Par- 
ticularly suspect arc companies paying 
high salaries to executives. The income 
tax returns of all individuals connected 
with firms supplying aircraft and allied 
materials to the Services have been 
ordered made accessible for examina- 


1 Ting’s for war 

Smoothly, the $286,445,577 Naval 
Appropriation bill for the fiscal year 
1935 passed the House of Representa- 
tives, and went to the Senate which like- 
wise approved it with slight changes, 
increasing the net total $115,440. The 
bill not only provides 2,800 more sea- 
men and 1,000 additional marines to 
man the sixteen new ships which will be 
completed within the next year and a 
half, but also funds for beginning 
another 8-in. gun cruiser and three more 
6-in. gun cruisers. Carry-overs and 
other funds left from previous author- 
izations including PWA’s will bring the 
total available for expenditure in the 
next fiscal year to about $442,000,000. 
Six days later the Vinson Naval Re- 
placement bill, calling for $475,000,000, 
passed the House of Representatives. The 
measure provides over a five-year period 
for 102 ships (65 destroyers, 30 sub- 
marines) to replace obsolescent vessels 
and one aircraft carrier to replace the 
over-age Langley. A sum of $90,000,000 
for the purchase of 1,184 airplanes, 
bringing the Navy aircraft strength up 
to 2,184 planes was authorized in an 
amendment, after Admiral William H. 
Standley, Chief of Naval Operations, 
pointed out to the House Naval Affairs 
Committee that planes are as necessary 
to his new ships as guns and ammuni- 
tion. Since President Roosevelt took 
office 54 ships have been started, 22 with 
regular naval appropriations, 32 with 
PWA funds. With the new appropria- 
tions the navy will be able to bring its 
tonnage up to the London Naval 
Treaty's limit by Dec. 31, 1936, insur- 
ing the greatest peace time strength ever 
attained by the United States. 

Vital feature of the War Depart- 
ment’s new five-year plan to modernize 
the country's air defenses is the General 
Headquarters Air Force, to be com- 
pletely separated from other branches of 
the Army and responsive to direct 
orders of the commander-in-chief of 
armies in the field. Conclusions of the 
General Staff, after prolonged study of 
the military aviation situation brought 
out the cogent facts that the existing 
strength of the Air Corps is far below 
national defense requirements and that 
the percentages of types of aircraft 
should be revised. The proposed in- 
crease and reorganization of the Air 
Corps is a logical consequence, War 
Department officials point out, of the 
recent grouping of Army tactical units 
into four combat armies. While no 


definite totals of planes, nor of officers 
and men were officially announced, it 
was estimated that about 900 planes 
would be necessary to develop the GHQ 
Air Force, of which a small nucleus 
consisting of two wings already exists, 
and an additional 1,000 planes are 
needed to bring existing Air Corps up 
to required strength. General Douglas 
MacArthur, Chief of Staff, explaining 
the expansion program before the Mili- 
tary Affairs Committee of the House 
of Representatives where it has been 
introduced as a bill by J. J. McSwain, 
chairman of the committee, emphasized 
the difference between the function of 
the proposed GHQ force and that of 
the Air Corps, which supplements 
troops on the field, primarily as an 
observation unit. The GHQ Air Force 
which would be instantly available to 
the chief of staff, would serve as the 
main striking force of the air, a power- 
ful and speedy general reserve to be 
hurled at the point where it would 
prove most damaging to the enemy. 
Following the report of the Morrow 
Board, appointed by President Coolidge 
in 1925, the Air Corps embarked on a 
five-year program, terminating in 1931, 
which never reached fruition because 
of lack of appropriations. PWA’s 
allotment for 100 new planes and the 
$8,000,000 providing for 348 planes in 
the Army budget bill, now before the 
House, will be insufficient for the new 
program to be completed between 1934 
and 1939, and an additional appro- 
priation will be asked by Congress, ap- 
proximated at $76,000,000. 

After introducing the War Depart- 
ment’s program as a bill, J. J. McSwain, 
brought up a bill of his own, providing 
even more drastic reorganization of the 
Air Corps. While retaining military 
air forces under the War Department, 
Mr. McSwain would separate them 


Zantford D. Granville, designer 
of the famous Gee Bee racers made 
by the Granville Aircraft Corpora- 
tion of Springfield. Mass., was 
fatally injured on Feb. 12, when 
his plane crashed in attempting a 
landing at the Spartanburg, South 
Carolina, airport. In 1928 Z. D. 
Granville and his brothers produced 
the first of the Gee Bees, with which 
Lowell R. Bayles won the Thomp- 
son Trophy Race in 1931 and 
Major Doolittle recaptured the land 
plane speed record for the United 
States in 1932. Suspending opera- 
tions in Springfield last October. 
Mr. Granville organized the firm of 
Granville, Miller, and de Lackner, 
consulting aeronautical engineers, 
in New York. 
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entirely from the General Staff, making 
the Chief of the Air Corps responsible 
solely to the Secretary of War. The 
proposed personnel strength of 5,559 
officers, 32,804 enlisted men together 
with a total of 4,834 planes would be 
achieved in five years from July 1, 1934. 
A separate promotion list for the Air 
Corps is also provided which would 
suspend normal promotions in the rest 
of the Army until the Air Corps reaches 
total strength and strength in grade. 

Reserve organization, is provided for 
in a second bill. Carrying his pro- 
posals further to include civilians, 
McSwain submitted a third bill which 
would set up a Junior Air Reserve to 

18 and 21 years of age who would be 
given instruction and training in aero- 
dynamics and flying. 


Check and double check 

For the first time in history a com- 
plete, full scale transport airplane has 
been tested to destruction. To refute 
certain criticism made of the Boeing 
247 airplane, one of the machines was 
withdrawn from active service (after 
some 1,400 hours on regular schedules) 
and sent to Wright Field for flight and 
structural tests by both the Air Corps 
and Department of Commerce engineers. 
After having been given a thorough 
workout aloft in the hands of competent 
test pilots, and pronounced OK under 
all load conditions, the big machine was 
set up in the laboratory and loaded with 
dead weight until structural failure oc- 
curred. Load factors considered satis- 
factory by the Department of Commerce 
for this type of ship were exceeded by 

Pilots' union loses 

Result of the election among 84 TWA 
pilots by the National Labor Board 
(Aviation, February, page 55) was 51 
votes for the TWA Pilots Association, 
30 for the Air Line Pilots Association, 
and three votes for individual repre- 


Heil, Lufthansa! 

First to reach the goal of a trans- 
Atlantic postal service, toward which 
France and Italy are also striving, 
(Aviation, February, p. 53) Deutsche 
Lufthansa inaugurated regular bi- 
monthly 6J-day service from Stuttgart 
to Buenos Aires during the first week 
of February. Weekly schedules are 
promised for March through Septem- 
ber, connecting through the summer 
with the Graf Zeppelin. 

Southern pylons 

At the Pan American Races at New 
Orleans' brand new Shushan Airport, 
Jimmy Wedell, Louisiana’s famous son, 
carried off the new speed laurels by 


breaking the world record for land 
planes over a 100 kilometer course 
(62.137 miles). His speed of 266 
m.p.h. exceeded by 17 m.p.h. the old 
mark established by Lt. Cyrus Bettis 
on Oct. 12, 1925 at Mitchell field. 
International trade rights 
Anthony H. G. Fokker recently ob- 
tained for his company in Holland the 
manufacturing and sales rights for 


the Douglas DC2 for all countries in 
Europe except Russia. His coverage 

Nicolas-Beazley Airplane Company, 
Inc., announce that they are now the 

ish Pobjoy engine. These compact 
power plants, ranging from 65 to 90 
hp., are particularly suited to light 
planes. 


SIDE SLIPS 

By Robert R. Osborn 


F ROM the Aeroplane magazine of 
England we learn the details of one 
of the British Air Ministry’s Notice to 
Airmen, entitled “Cloud Flying : Precau- 
tions to be observed to Minimize Risk of 
Collision." It seems that there are 
thirteen areas set aside wherein members 
of flying clubs may practice cloud flying 
on Mondays, Wednesday mornings and 
Fridays. Also there seem to be nine 
areas in which civilian pilots should 
avoid cloud flying on Tuesdays, Wed- 
nesday afternoons, Thursdays and week- 
ends because of the possible use of those 
areas by Special Reserve and Auxiliary 
Air Force pilots. The R.A.F. pilots ap- 
parently can be flying, without notice, in 
clouds above 2,000 ft. at any time, any- 
where in Great Britian. 

We are somewhat familiar with the 
weather in the vicinity of Buffalo, and 



falo vicinity might well read: "Before 
entering any areas clear of clouds, fog, 
hail or lightning make sure that no air- 
planes, autogiros, free balloons or dirig- 
ibles are intending to pop through the 
same hole.” 

The Aeroplane also carries the follow- 

the Douglas T ransport : "Then there is 
the story of the T.W.A. passenger agent 
riding on it (the Douglas) late one night, 
who would have gone to sleep but the 


two other occupants of the ship, at the 
other end of the 20-ft. cabin kept him 
awake with their low-toned conversa- 
tion. — Take a very big factor away on 
that yarn if you want.” 

Of course the Douglas is known to 
have a very silent cabin, but we agree 
with the Aeroplane editor that this is 
probably a very tall story. In fact, being 
familiar with the usual conversation of 



traveling salesmen, as well as with that 
of airline passenger agents, we think 
that the report contained a typographical 
error, — that one sentence should have 
read, — “kept him awake with their low 
conversation." 

Were it not for the very serious aspects 
of the Congressional investigation of the 
aircraft industry, and the resulting 
wholesale cancellation of contracts, the 
proceedings would be highly amusing, 
combining the best features of the old- 
fashioned melodrama and a Gilbert and 
Sullivan operetta. One can imagine Mr. 
Farley hissing through his teeth as he 
says to the air mail contractors: "Give 
me the papers (Mr. MacCracken's miss- 
ing ones) or I shall keep the che-e-e-ild 
(the air mail subsidy, of course).’’ 

Mr. MacCracken’s unsuccessful at- 
tempts to get himself arrested by the 
senatorial Sergeant-at-Arms, Mr. Jur- 
ney, show how completely the Republi- 
can lobbying system has been removed 
from power, — even one of the lobbiests 
hasn't influence enough to get himself 
arrested. 

We do hope that Mr. MacCracken’s 
staying as an uninvited guest overnight 
in Mr. Jurney's apartment does not prove 
to be portentous, — in that the air mail 
contractors will have to be living with 
the wife’s relatives and friends until the 
difficulties get settled. 
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FLYING EQUIPMENT 



Pan American’s 
Super Clipper 

T HE veil of secrecy which has been 
so carefully preserved about certain 
goings-on in the Sikorsky factory at 
Bridgeport has been drawn aside suf- 
ficiently to permit a glimpse of the first 
of the three new flying boats under con- 
struction for Pan-American Airways, 
The launching and test flying are await- 
ing only the breaking up of the ice in 
the Housatonic River. With a gross 
weight of approximately 19 tons, these 
ships are approximately twice the size 
of the naval flying boats which made 
the recent San Francisco-Hawaii flight. 
Each power plant consists of a battery 
of four Hornet engines driving three- 
bladed Hamilton Standard controllable 


structure (which houses all the engine 
control connections as well as the pri- 
mary supporting members) arising from 
the center line of the hull, and a pair 
of inclined streamline struts on each 
side tying into the center section out- 
board from the outside engine mounts. 
The center section is rectangular in plan 
form, but the wing-tips, which are full 
cantilevered, arc strongly tapered. Aile- 
rons extend practically the entire length 
of the tip sections. The center section 
carries a trailing edge flap along its en- 
tire span. The pontoons which in the 
S-40 were attached to the primary wing- 
bracing structure are now suspended in- 
dependently below the center section- 
wing-tip connecting points. No pro- 
vision has been made to carry fuel in 
the wing floats as was done in the S-40. 
The rearrangement of the power 
plant, and the elimination of much of 
the exposed wing-bracing of previous 
models may be expected to account for 
considerable improvement in perform- 

As for structure, it is probable that 
the usual Sikorsky practices have been 
followed, where the hull is made up en- 
tirely of duralumin sections covered 
with smooth Alclad. The wing struc- 
ture is metal throughout (very likely 
of built-up duralumin girders as in pre- 
vious large Sikorsky boats) completely 
fabric-covered. Although nothing has 
so far been released with specific ref- 
erence to maintenance features, it may 
be assumed that all parts of the design 
have been studied for maximum acces- 
sibility for inspection and repair. 


pitch propellers through reduction 
gears. With a total of 3,000 hp. the 
plane (fitted up with accommodations 
for 32 passengers) is expected to show 
a cruising speed of ISO m.p.h. over a 
non-stop range of 1,200 miles. These 
liners will first go into service on Pan- 
American Airways’ routes between the 
United States and South America. As 
mail carriers (without passenger ac- 
commodations) on trans-atlantic routes 
the new Sikorskys are expected to be 
able to compete on a more than equal 
footing with existing German and 
French designs. 

Although full details of construction 
and performance are not available at the 
moment, a study of a group of photo- 
graphs taken at the Bridgeport factory 
show a number of interesting features. 


It is obvious that although certain de- 
tails carry a marked resemblance to 
previous Clippers, the familiar Sikorsky 
arrangement of short-hull and boom- 
carried tail surfaces has been abandoned. 
In this case, the hull has been extended 
sufficiently to provide support for the 
tail surfaces. Also, in previous models, 
the wings were carried rather high 
above the hull and engines were 
mounted in individual nacelles. Here, 
in accordance with the most recent re- 
search results for minimum drag and 
high power plant efficiency, the engine 
mounts have been streamlined into the 
leading edge of the wing. The wing- 
bracing system has also been consider- 
ably simplified. The center section 
which contains the four power plants is 
supported by a completely streamlined 



W ITH the announcement by Ralph 
S. Damon, president of the 
Curtiss-Wright Airplane Company, of 
the completion of a new Condor Bomber 
which Comdr. Frank Hawks will 
shortly demonstrate to the Chinese Gov- 
ernment, another cycle has been com- 
pleted. Designed first as a heavy bomber 
for the United States Army, the Con- 
dor put on civilian attire along about 
1928 to become a commercial transport 
machine. In its latest revised form 
(Aviation, February, 1933, page 58) 
it is now in wide use on many of the 
country’s airlines, including Eastern Air 
Transport and American Airways. It 
will be recalled also that Admiral Byrd 
has one of these machines with him in 
the Antarctic. 

Based on the latest transport design, 
the Condor has again gone military in 
a big way. Provision has been made for 
a 2,400-lb. bomb load with two large 
bombs (1,100-lb. each) carried in a com- 
partment in the bottom of the fuselage, 
or with eighteen 100-lb. bombs slung in 
racks under the lower wing. In the latter 
case two larger bombs may also be 
carried in the fuselage compartment to 
bring the weight up to the total allow- 

The bombardier’s compartment is 
located directly to the rear of the co- 
pilot's seat in the bottom of the fuselage. 
The sides of the compartment are con- 
structed almost entirely of pyralin, per- 
mitting him almost unrestricted vision. 
An altimeter and an airspeed indicator 
are provided for his own use. His prox- 
imity to the pilot is also an aid to ac- 
curate bombing. 

The defensive armament consists of 
five 30-caliber machine-guns, two of 
which are mounted in transparent tur- 
rets in the top of the fuselage, one for- 
ward and one aft. Another gun is 
located in the bottom of the fuselage and 
the others, one in each side. The rear 
gunner thus has four guns available 
covering the rearward areas. In addi- 
tion he has at hand complete photo- 
graphic aerial mapping equipment. 
AVIATION 
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The large size of the fuselage of the 
Condor makes it possible to adapt the 
machine to other military purposes, 
notably the transport of troops and the 
carriage of sick and wounded. Without 
making any changes in the construction, 
twelve stretchers may be installed for 
the latter purpose. A large door is pro- 
vided so that the machine may be easily 
loaded and unloaded with stretcher 
cases. With stretchers all in place there 
is plenty of room left for nurses and 
doctors to work on wounded while in 


flight. For transport use, benches may 
be installed to carry 24 soldiers with full 
field equipment. 

The bomber is powered with two 
700-hp. Wright Cyclone R-1820F-2 en- 
gines mounted in the latest transport 
type nacelles and equipped with full 
cowling. With full load (gross weight 
17.500 lb) it has a top speed of over 
175 m.p.h. The 728 gal. of gasoline (dis- 
tributed among four 75-gal. tanks in 
the upper wing, and four 107-gal. tanks 
in the fuselage) provide a range of 
1,200 miles. Three-bladed Curtiss elec- 
tric controllable pitch propellers (diam- 
eter 11 ft. 6 in.) have been fitted. These 
propellers have an infinite range of pitch 
setting from 0 to 90 deg. It is thus pos- 
sible to “feather” the blades of a pro- 
peller stopped in flight to lower the drag 
and inircase the efficiency of the plane 
with respect to speed and climb on one 
engine. 

In general dimension and construc- 
tion the DT-32 Bomber corresponds 
with the T-32 Condor transport. The 
usual retracting gear (of the mechanical 
type with electric motor operation) is 
installed, but fittings are provided so 
that twin Edo floats of the type supplied 
to Admiral Byrd may be substituted. 
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Wings of War, by Rudolf Stark ; 
John Hamilton, Ltd.; London, 1933, 
227 pages; $2, approximately. 

T HE diary of a German officer 
through the last year of the War, 
"Wings of War” is written from an 
almost unique point of view. There 
have been books about the War in the 
air from men who found it terrifically 
exciting, and from men who found it 
horrible, and (a great many of these) 
from men who found it a job to be done 
and finished and then put aside as com- 
pletely as possible. This is one of the 
very few books that shows something 
like enthusiasm for the War for its own 
sake. He sets the note in his preface: 
“There will always be war as long as 

there is life on earth We airmen 

had the best part of the War allotted 
to us. We still had the honorable com- 
bat of man against man. And we loved 
these combats above all else. Because 
we loved them wholeheartedly, the War 
became a thing of beauty for us. 
Therefore we found a home in the 
War.” With only occasional relapses, 
this same enthusiasm for the beauty 


of combat pervades the whole book. 

It is a book exceptional not only in 
its point of view but in its style, beauti- 
fully written, though in a somewhat 
exclamatory fashion. No one who has 
read other volumes on the War in the 
air ought to pass over this one. “Wings 
of War” goes upon the reserved shelf 
that already holds “War Birds,” Nor- 
man Hall’s “High Adventure,” Mc- 
Cudden’s “Five Years in the R.F.C.," 
Elmer Hazletfs, “Luck on the Wing” 
and Richthofen’s “Memoirs.” 

General Balbo, by Fischer von Po- 
tursyn; Verlag Sclierl; Berlin, 1933; 
91 pages; SO cents approximately. A 
biography by a very well-known Ger- 
man writer on commercial aviation and 
international air policy of Italy’s great 
air leader, now detached irom his be- 
loved air forces. The first half of the 
book deals with Balbo’s early life and 
attachment to the Fascist cause, the 
second half with the aeronautical ex- 
periences that carried him at the head 
of his squadron from Rome to Brazil 
and subsequently from Rome to Chicago 
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AIRPORT EQUIPMENT Conduit fitting 

The Pyle-National Company, 

1334 North Kostner Ave., Chicago, III. 

N EW FORM of flexible conduit fitting has been de- 
veloped especially for wiring up motors and other 
electrical equipment around gasoline pumps, dope rooms 
etc., where an explosion hazard exists. Flexible, easily 
installed. Tested to SOO-lb. hydrostatic pressure. Under- 
writers’ Laboratories rate it for Class I Group D, and 
Class II Group G hazardous locations. 
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PARTS Bearings (catalog) 

N onna-Hoffman Bearings Corporation, 

Stamford, Conn. 

A COMPLETE line of precision ball bearings designed 
especially for aircraft controls covered by catalog 
F-936. Contains descriptions, tabulated specifications, and 
load ratings of the types of ball bearings commonly used. 
In addition, a number of drawings are included which show 
a wide range of typical applications. Copies are available 
on request. 
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SHOP EQUIPMENT Lamp guard, portable 

Guardian Manufacturing and Supply Company, 

333 IVest 52d Street. New York, N. Y. 

F ULLY insulated, non breakable guard for portable 
lamps for shop and hangar use. The guard is molded 
of a high dielectric compound incorporating a reflector 
or eye-shade. Handle of soft rubber locks with guard into 
a compact unit. Keyless socket, rubber cord, rubber plug. 
Takes 25 or 50-watt mill-type lamps. Cannot short or flash 
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SHOP EQUIPMENT Lathes (catalog) 

South Bend Lathe Works, 

South Bend, Ini. 

L ATHES of all types for production, maintenance and 
repair shops are included in Catalog No. 94. Lathes 
are available in all sizes from 9 in. to 18 in. swing arranged 
for motor or belt drive. Built in bench or leg-mounted 
styles for both high precision and heavy production duty. 
Catalog also covers lathe tools and auxiliaries. Copies 
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MATERIALS Aluminum solder 

K ester Solder Company, 

4201 Wrightwood Avenue, Chicago, 111. 


SHOP EQUIPMENT Profile gage9 

Stockton Profile Gage Corporation, 

165 Jackson Street, Lowell, Mass. 


A FLUX-FILLED solder for aluminum has been an- 
nounced. Like other Kester solders, the new aluminum 
solder is in wire form with a hollow core filled with the 
fluxing material. It is put up in small spools in tins for 
small shop use, and also in one pound spools for commercial 
and industrial use such as radio and electrical manufacture 
and repair, airplane maintenance shops, etc. 
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S TOCKTON profile gages consist of a series of slotted 
laminations (each from .032 to .010 in. thick) held 
together by adjustable clamps. With clamps loosened the 
gages may be set to conform with any desired profile 
then clamped tight to form a permanent or temporary 
template against which drawings or other parts may be 
checked. Adapted to wide range of uses. Catalog available. 
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MATERIALS Dope8 ( cata ] og ) 

Titanine, Inc., 

Union, Union County, N. 1. 

A TREATISE on the history, manufacture, specifications 
and uses of dopes and finishes for aircraft is available. 
Instructions are given for the preparation of all types of 
structures, wood, metal or fabric, — external and internal, — 
and also the details of the finishing processes. Includes 
specifications for dope rooms, analysis of troubles, color 
card of Titanine products, etc. 
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SHOP EQUIPMENT Small tools, hammers 

The Stanley Works, 

New Britain, Conn. 

A NEW soft faced hammer for automotive and aircraft 
use has faces made of a new celluloid composition 
which is very tough and resilient. Center body is steel with 
hickory handle. Composition faces are fitted into steel body. 
When worn, faces may be renewed by twisting off old 
faces with a pipe wrench and driving new ones into 
sockets in head. 

Aviation, March, 1934 
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St re a m li n e Wh eel s and Brakes 

These wheels were developed to meet the 
conditions imposed by tires of a new design. 
This condition involved design to meet a pre- 
determined form with a resultant maximum 
of strength and minimum of weight within 
that form. Brake development, though inci- 
dental, was along similar lines, in that maxi- 
mum controllable power with minimum weight 
was sought. These structures are a valuable 
addition to the reduction of parasite in fixed 
landing gears. 



Streamline Tail Wheel 
Knuckle Assembly 


Bendix Pneudraulic Struts 


A series, divided into two 
parts, designed and built to 
meet Air Corps tentative stand- 
ards: 8 and 10 inch sizes 

steerable, as well as swivelable 
360 degrees for ground hand- 
ling. Larger sizes swivelable 
360 degrees, but not steerable. 
All sizes damped to prevent 
shimmy. Developed by the 
Air Corps in the quest for re- 
duced parasite and used with 
streamline tail wheels and tires. 



The result of more than three 
years careful research. De- 
signed in each case for the 
particular structure into 
which it is to be fitted. A de- 
velopment carefully worked 
out to give maximum shock 
dissipation for minimum load 
on the structure, and maxi- 
mum comfort in taxi-ing with 
minimum weight. Can be de- 
signed to operate on any size 
aircraft, both for landing gear 
and tail wheel work. 

Bendix Standard Pilot Seat 

Developed to meet both U. S. Army Air Corps and U. S. 
Navy, Bureau of Aeronautics, requirements. Designed to 
reduce service stocks to a minimum by the use of a single 
seat. Utilizes latest knowledge regarding forming of 
aluminum alloys, the use of electric welding and of special 
machinery. This seat has passed all tests and weighs, com- 
pletely painted, six and one half pounds, a major reduction 
in weight. 



BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION 
SOUTH BEND, INDIANA 
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TEXACO AVIATION PRODUCTS 
rank High in the confidence of 
flying men. For many years they 
have stood for greater safety and 
reliability in the air, and for the 
economy of all ’round effective 
performance. 

Texaco Airplane Oils, for ex- 
ample, are highly refined to give 
dependable service under all 
flying conditions and tempera- 
tures. They are full-bodied and 
heat-resisting. They will not 
break down, thin out or form 
hard carbon. With Texaco cir- 


culating through your engine, 
you know pressure will stand up! 
Its performance on the ships of 
many of the major air transport 
lines is proof of this. Texaco lu- 
brication is effective lubrication. 

Consult an experienced Texaco 
engineer about your fuel or lu- 
brication problems. Ask him 


about Texaco Airplane Oils, 
Texaco Marfak Creases and 
Texaco Aviation Gasoline. He 
will gladly place himself at your 
service. Texaco Products are 
available at major airports every- 
where. Write TheTcxas Company. 

THE TEXAS COMPANY 
135 East 42nd Street, New York City 


TEXACO 
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AIRWHEEL 


TIRES 

AND 

BRAKES 

make any field 
a landing field 


W HEN you fly you must always face this 
fact — sometime you may have to set 
your ship down quick in the first clear space 
that offers. 

You won’t have any choice then, so it is 
wise to choose now the dual protection that 
only Airwheels and Airwheel Hydraulic 
Brakes afford in heading-in to muddy, rough 
or even plowed ground — 

Safety in landing — These great soft yield- 
ing rubber cushions swallow bumps and 
jolts — landing and taking off with hardly 
a jolt under conditions impossible with 
ordinary tires. 

Safety in braking — Airwheel Hydraulic 
Disc Brakes have approximately 400% more 
braking area than a comparable size band 
type brake. They are sure-acting, non-fading, 
instantaneous-releasing — the most positive 
brakes ever used on an airplane! 

Just one emergency landing, in a place that 
looks o.k., may cost much more than a whole 
set of Airwheel Tires and Brakes. That is 
why the leading transport lines are adopting 
them as standard equipment. Howahout you? 
For complete data and prices write to Aero- 
nautics Department, Goodyear, Akron, Ohio, 
Los Angeles, California. 
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A quiet cabin and upholstered chair are inadequate for complete comfort. The Sperry Pilot for 
Automatic Hying has the ability to detect the slightest divergence in flight attitude, and the contrast in 
stabihly and comfort when it is in operation is the most convincing evidence of its superiority over 
hand control. The Sperry Pilot is not used for takeoffs or landings, but once the plane is in the air 
the human pilot is relieved of his most arduous task— the effort of holding the plane on its course bv 
constant manipulation of rudder, aileron and elevator controls. 1 


, J he P°S slaS ,ran *P ort planes comprising Transcontinental & Western Air’s 

he oounaproojea by Sperry and equipped with the Sperry Pilot for Automatic Flying. 


|S| 


SPERRY GYROSCOPE CO J„ c . 


BROOKLYN - NEW YORK 




C^licicz t 


rjiH 


'emi^ke te£ 

THE ability lo produce aircraft which fulfill the difficult 
- requirements of flight instruction, is the primary reason 
for the predominance of Consolidated training airplanes in 
the U. S. Army Air Corps and U. S. Naval Air Service. This 
leadership has been maintained for ihe past ten years by 
continual improvement in design, manufacturing methods 
and materials, as exemplified by ihe new convertible "pri- 
mary-or-advanced" Military Trainer now used by the Army 
Air Corps, and by the new Fleet models which have received 
world-wide recognition. Consolidated airplanes have been 
purchased by ihe Governments of * Argentina * Brazil 

* Canada * China * Colombia * Cuba * Mexico * Peru 

* Portugal * Roumania * Siam * Spain and * United States. 

CONSOLIDATED AIRCRAFT CORPORATION • BUFFALO, N.Y. 
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AERO INSURANCE UNDERWRITERS 

succMor.,, BARBER & BALDWIN, INC. ( e*. hw 

Pioneer Aviation Underwriters 


To anyone actively interested in aviation we offer: 

Unsurpassed Financial Security Through Our Company Members 

FIRE COMPANY MEMBERS: 

Great American Group North British Group 

Northern Assurance Group Phoenix Assurance Group 

Royal-Liverpool Group 
LIABILITY COMPANY MEMBERS: 

Eagle Indemnity Co. Globe Indemnity Co. 

Great American Indemnity Co. London Guarantee & Accident Co. Ltd. 

Phoenix Indemnity Co. Royal Indemnity Co. 


Experienced Insurance Service 


Twelve years of dealing with the insurance problems of aircraft operators has 
given us a background of experience unequalled in this field. You will incur 
no obligation by submitting your insurance problems to us or to our nearest 
Branch Office. Do you know that many States have laws making an airplane 
owner absolutely liable for injuries to persons or property on the ground ? 


Engineering Service 


1 MAINTENANCE ; 



BRANCH OFFICES 

Donald M. Stewart Jules B. Guinotte 
327 So. LaSalle St. 706 Fidelity Nat’l Bk. Bldg. 
Chicago, III. Kansas City, Mo. 

HOME OFFICE 


Ariel C. Harris 
1 105 Financial Center Bldg. 
Los Angeles, Calif. 
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Here are hands which no machinery can replace— hands, 
rather, which supplement machines in building quality 
into Boeing planes. Boeing Airplane Company, Seattle, 
BC IW BBSS' I IW C B ■ IB] CW B BE S subsidiary of United Aircraft and Transport Corporation. 


BOEIWG BIAS AM.WA.W* 
BI1JILT TOMORROW’S 
ABRPLAIVES TODAY! 
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THE ONLY 4-Passenger Cabin Plane Built to "Airline Transport" Standards 


Stinson JSeads — 


IN SALES 

the fact that the 1933 Stinson Reliant 
outsold All MAKES of two, four, and six- 
passenger cabin planes combined, since 
its introduction in May. t 


for any make of plane. 


refen 


IN SAFETY 

With more Stinson Reliants flying in 
1933 than any make of four-passenger 
cabin plane, not o single person wos 
injured and only one Reliant was dam- 
aged, in a landing due to heavy fog. 
This is a tribute to Reliant Flyers and 
is definite proof of safety. 


IN RELIABILITY 

By flying more than 60 million miles on 

the United States, Alaska, South and Cen- 
tral America, Europe, the Philippines and 
other countries, the Lycoming Transport 
engine has been proven MORE RELIABLE 
than ony motor of its power class. 


The New Stinson Reliant 

The new 1934 Stinson Reliant, four- passenger cabin 
plane, offers many new mechanical features and 
comforts previously found only in Airline Transport 
planes, or in planes in the $10,000.00 price class. 

The new Reliant provides the utmost in reliable 
cross-country transportation, with the safety and pre- 
cision of the modern Airliner, and at operating costs 
comparable to motor car travel. 

The Reliant is the only four-passenger cabin plane 
built by an organization which also manufactures 
Tri-motored Transport planes which have proven their 
reliability in 20,000,000 miles of scheduled Airline 
service. 

Only in the Reliant do you obtain the Lycoming 
225 H. P. Transport Motor, whose reliability has been 
amply proven by 60,000,000 miles of flight in Airline 
and private service. No other motor of this horse 
power has ever flown so far. Because safety in an air- 
plane depends particularly on the reliability of the 
motor, you will be wise to demand that the motor 
which powers your plane be proven by "Several 
million miles of regularly scheduled Airline Service." 


STINSON 


Aircraft Corp. 


Wayne, Mich., U. S. A. 


WRITE FOR YOUR COPY OF STINSON PLANE NEWS, MAILED FREE POSTPAID 
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2.000.000 MILES ON KENDALL 



Without a 

Single Engine Failure 
Chargeable to Oil! 


* 


ERE is just one proof of Kendall's quality . . . 
just one expression of the high esteem in 
which so many pilots and airmen hold Kendall, the 
30 Hour Oil, today.' 

There are thousands of others. For Kendall just 
naturally seems to make records, just naturally seems 
to make lubricating news. And for good reason. 
Because Kendall is distinctly the quality oil of avia- 
tion. Every drop of it refined from the costliest 
crude in the world . . . Bradford Grade of Pennsyl- 
vania. Every drop of it refined by special processes 
to emphasize its native purity and richness. And 
every drop of it sure to give full-bodied, dependable 
lubrication that means outstanding performance 
under almost any conditions. 

Kendall, the 30 Hour Oil, famous for its fine 
quality wherever planes are flown, is available at 
leading airports throughout the country in refinery- 
sealed cans. 

KENDALL REFINING COMPANY ■ BRADFORD, PA. 



KENDALL 

THE 30 HOUR OIL 


MERELY MAINTAIN THE PROPER OIL LEVEL 


. 
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selects 


the 


Western Electric Radio Telephone 


EQUIPPED WITH 

Western Electric 3X* -TK- 

RADIO 


For its new Lockheed Orions and Electras, North- 
west Airways has selected Western Electric 2-way 
Radio Telephone. This choice was only natural — 
for Northwest’s experience with Western Electric 
apparatus has been long and satisfactory. 

The new Electras will be equipped with Western 
Electric 12A Receivers and 13A Transmitters for 
short wave communication, and with 14A long 
wave Beacon Receivers. The Orions will also carry 
Western Electric 2-way Radio Telephone equip- 
ment including the new 12 A Receivers. 


Western Electric equipment is standard on all 
of the nation’s major airlines. You’ll find it 
in all planes flown by American Airways, National 
Parks Airways, Northwest Airways, Pennsylvania 
Air Lines, Transcontinental & Western Air, United 
Air Lines and Western Air Express. The unanimous 
choice of these leading operators is convincing evi- 
dence that Western Electric leads in complete 2-way 
Radio Telephone Systems. 

For full information, write to Western Electric 
Co., Dept. 285 A, 195 Broadway, New York, N. Y. 



Western Electric <© 

Aviation Communication Systems 

J OF BELL TELEPHONES 

•Northern Electric in Canada 
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ROM EC’S 
CONTRIBUTION 

to 

SAFER- BETTE 
FLYING 



The Romec Fuel Pump is a positive, rotary 
type pump which pumps vapors as well as 
liquid. 

While gasoline may not be prevented from 
vaporizing, the Romec Pump prevents vapor 
lock, because it pulls the vapor through as 
well as the fluid. 

It will do what a piston pump will not do — 
pump fluids while boiling. 


Planes equipped with Romec Pumps do not 
have trouble with vapor lock. The pilot is 
assured that his engine will get fuel. 
Recognized as necessary and standard equip- 
ment by the largest transport lines, the army, 
the navy, and the coast guard. 

Romec also builds vacuum pumps for aircraft 
gyroscopic instruments, and oil pressure and 
vacuum pumps for automatic pilots. 


ROMEC PUMP COMPANY 


E 




: pumps 
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3-MI LE-A-M I NUTE BOEINGS 


World’s largest fleet of high speed multi-motored passenger planes 
equipped with Roebling Control and Power and Light Cables 


Over 34 MILES of Roebling Air- 
craft Cables for controls and for 
electric light and power circuits 
are used in United Air Lines' 
new fleet of 70 Boeing Wasp- 
powered transports. 

For the smaller controls of the 
Boeing transport, Roebling 19- 
wire Aircraft Strand, Via" dia.. 


is used. The large control 
surfaces are equipped with 
Roebling 7x19 Aircraft Cord. 
The Roebling Aircraft Cables 
for power and lighting circuits 
range in size from No. 2 to 
No. 20 A.W. G. 

These Roebling Products were 
specified for this outstand- 





ing fleet of transports because 
they are of proved high quality 
and insure the utmost of safety 
in service. 

Roebling Wire 

Aircraft Products 

Tinned Aircraft Wire; 19-wire Aircraft 
Strand, Tinned or Galvanized; Aircraft 
Cord (6x7, 7x7, 7x19), Tinned and 
Galvanized; Ferrules and Thimbles; 
Serving and Locking Wires; Control 
Strand and Casing; Electrical Power 
and Lighting Cables; Gas and Electric 
Welding Wire. 

John A. Roebling's Sons Company 
Trenton, N J. Branches in other cities 
Export Dept.: New York, N.Y. 

ROEBLING 

Wire Aircraft Products 
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The Transport that “flies itself ” 
depends upon SOCONY-VACUUM 



During most of the record-breaking 13-hour trans- 
continental flight of one of the new T. W. A. Douglas 
Transports, the Sperry Automatic Pilot flew the 
plane. Sub-zero temperatures were encountered, 
yet the Sperry Pilot moved elevators, ailerons, and 
rudder to meet every smallest change in air condi- 
tions and trim of the ship. 


(Page 5 instruction book), “It should be stated that 
only Mobiloil “SS” (Sperry Servo) should be used.” 
Mobiloil Aircraft Instrument Lubricant is also 
sealed into the bearings of the directional gyro 
and artificial horizon. All 40 new T. W. A. Douglas 
Transports will be equipped with Sperry Pilots — 
Socony-Vacuum lubricated and controlled. 


The Servo System is the nerve-center of the Sperry Socony-Vacuum Aviation Products include 
Automatic Pilot and Mobiloil "SS” (Sperry Servo) Mobiloil Aero Oils, Mobilgrease, Aviation Mobilgas, 
is the life-blood that actuates the hydraulic control Mobiloil Aircraft Instrument Oil, Mobiloil “SS” 
pistons. The manufacturer states specifically (Sperry Servo), and Mobiloil Compass Fluid. 

Mobiloil (©Mobilgas 

SOCONY-VACUUM CORPORATION^ 
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• NAVIGATION COMPASSES • NAVY STANDARD COMPASSES • SENSITIVE ALTIMETERS • 



Koll 


sman 


reclaims 


KOLLSMAN SENSITIVE ALTIMETER • TYPE 76-01 


The precision of the Kollsman Sensitive Altimeter was demon- 
strated the first time in Major James Doolittle’s "blind flight” 
experiments in September, 1929. Its dependability under 
the most adverse conditions was proved in Wiley Post’s 
"around-the-world flight.” In thousands of planes it is an 
indispensable factor of safety. 

Recognizing the importance of such an instrument, the 
U. S. Air Services have adopted the Sensitive Altimeter as 
standard equipment, and the Department of Commerce re- 
quires its use on every Air Line passenger plane. Conse- 
quently, the Kollsman Sensitive Altimeter is in service on 
the airplanes of 25 air transport companies and it is found 
on the instrument panels of practically all U. S. Army and 
Navy planes. Foreign Governments as well as private pilots 


the world over are becoming increasingly aware of the out- 
standing qualities of this unique instrument. 

It reads like a clock— large pointer in hundreds and the 
small pointer in thousands of feet. It is adjustable by a 
barometric pressure scale, or by markers along the altitude 
scale ; available in ranges of 20,000 ft., 35,000 ft., and 10,000 
meters; also to order in ranges of 50,000 ft. and 16,000 
meters; barometric pressure scale graduated in inches or 
millimeters of mercury, or in millibars. Standard mounting. 
It combines the functions of four instruments — high range 
altimeter, landing altimeter, level flight indicator, climb 
and descent indicator. Write for the Kollsman Catalog. 

KOLLSMAN INSTRUMENT COMPANY 
3 JUNIUS STREET, BROOKLYN, NEW YORK 


KOLLSMAN 


PRECISION AIRCRAFT 


X STM M EXTS 
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r,n t HAMILTON STANDA KH 
CONTROLLABLE PITCH 


PROPELLERS HAVE BEEN ORDERED BY 
THESE WORLD-RENOWNED 


AIRLINES . . . 

A. B. Aerotransport (Swedish) 

Aerovias Centrales S. A. 

American Airways 
Canadian Airways 
China National Aviation Corp. 

Deutsche Luft Hansa, A. G. 

Eastern Air Transport 
Japan Air Transport 
LOT (Poland) 

Northwest Airways 
Pacific Alaska Airways 
Pan-American Airways 
Pan-American-Grace Airways 
Royal Dutch Airlines (K. L. M.) 

Swissair 

Transcontinental & Western Air, Inc. 

United Air Lines 

• These Conlrollables are being 
used on the folloiring transports . . . 


Hamilton Standard Control- 
lables are the only controllable 
pitch propellers with a back- 
ground of thousands of hours 
of dependable performance in 
commercial service. Both two- 
and three-bladed Controllables 
are available for use on ships 
of virtually all types. 
HAMILTON STANDARD 
PROPELLER COMPANY 
East Hartford Connecticut 


HAMILTO 


CONTROLLA 



Curtiss-Wright Condor 
Dornier Landplane 
Douglas Airliner 
Fairchild Super 71 
Fokker F8, F12, F18, F22 and F36 
Ford Trimotor and Ford Freighter 
General Aviation CA43 
Heinkel HE70 
Junkers JU52 and JU60 
Lockheed Orion and Electra 
Northrop Alpha, Gamma and Delta 
Sikorsky S-38 and S-42 
Vultee V-l 

• In addition, 377 Hamilton Standard Control- 
lables are on order for installation on current types 
of Army and Navy airplanes. 


STANDARD 


ITCH PROPELLERS 
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Rings the 

The news ticker in your broker's office is an obliging 
little instrument. He may watch it or leave it, as 
he pleases, while it ticks out its routine news. As 
soon as it has a message of special news importance. 


Bell 

Put Yourself and Your Company 
on a “Keep Alert” Program 

Make sure now that you and your key men are all in a posi- 
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DEEP 
AIR 

In the passenger seats they talk of it be- 
ing "a long way down.” But up front, the 
pilot who has worn out a dozen pairs of 
breeches in assorted cockpits knows it’s 
not. It is a long way up. We deep-air fish 
never swim far above the bottom of our 
ocean. Five thousand feet altitude isn’t 
much; neither is the normal margin of 
superiority of Ethyl Aviation Gasoline. 
But they both seem like a lot when you 
w«A need them and haven't got them. Ethyl 
Gasoline Corporation, New York City. 


There is a 


Searchlight Section 

in eachMcGraiv-Hill paper: 

American Machinist 


Aviation 

Mining Journal 

Bus Transportation 

Factory Management 

Chemical and Metal- 

and Maintenance 

Coal Age 

Metal and Mineral 

Construction Methods 

Markets 



Merchandising 

Product Engineering 


Radio Retailing 


Textile World 

News-Record 

Transit Journal 

For advertising rates 

and other information 

on any or all of these publications, address 

Departmental Advertising Staff 

McGRAW-HILL PUBLICATIONS 

330 W. 42d St 

New York City 
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BUT — I haven’t s 10,000 

"That New Beechcraft is a sweet airplane. The way she performs is downright 
uncanny; I’d even trust my wife to fly that ship. . . . You bet, I would like to 
own it; could use it in my business. But I haven't $10,000 to spend for an 
airplane . . ." 

That's what they all seem to think when they first see this New 225 H.P. Beech- 
craft — "too high priced !” 

We tell them about its low maintenance cost — show them that the cost per mile 
is frequently lower than the mileage costs of other forms of transportation. 
But always the conversation comes back to the initial cost. If, however, you 
handed us a $10,000 bill for one of these New Beechcrafts, the change we 
would give back to you would buy an ultra-modern automobile. 



PIONEER INSTRUMENT ENGINEERING 

It is the policy of Pioneer Engineering, not only to produce reliable 
instruments to meet the exacting requirements of current aviation, but 
to adequately provide for anticipated progress and development * Tire- 
less research, additional refinements, exhaustive material, temperature 
and service tests are continuously exercised in an effort to increase the 
efficiency and stamina of each individual Pioneer Instrument * Fifteen 
years* experience in the handling of this particular phase of engineering; 
the most modern plant and testing equipment; a personnel composed 
of specialists in each field of production, have combined to assure the 
uniform quality of Pioneer Instruments. 

PIONEER INSTRUMENTS 

PIONEER INSTRUMENT C O M P A N Y • I N C O R P O R A T E D 
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They "talk your language" 

th" s p'tpn-ait's* d ,d”rt£ 

=tt StESSAST- 

ass/*® 

BBS 

The First Novel About the AIR 
MAIL to be written by insiders 

Qlfl 

Df\3 

FLIGHT 

KATHARINE' DRAKE 

“Searchlight” 

llfllp 

opportunity Advertising 

— tohelp you get —to help you sell 

Take advantage of it— For Every Business Want 

"Think SEARCHLIGHT First” 

LITTLE, BROWN & CO., Publishers, Boston 


MACHINERY 

MATERIAL 

PARTS 



Serf ice S ection 


EQUIPMENT 

ACCESSORIES 

SUPPLIES 


Ride the Beam &■ Know Your Weather 1 

Aircraft llJ[5tp0f)l Radios 

..TITA K 1 I Ik 1 r** . 

- fi, N 0 c ~ otl T~ 

* ™™f™ LAMp 

| Weslport Manufacturing Company | 

sTITAININc.* 

TITANINE INC. UNION, N. J. 

PROFESSIONAL 

SERVICES 

Schools 

GRANVILLE, MILLER * DE LACKNER 
AERONAUTiCAT^ENGINEERS 

DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 

NEW YORK UNIVERSITY 

PHENIX CLEAR NITRATE DOPES 

Clear — $1.05 re sal. to !0|1|. Dremi intlaM 
rigmintiJ— SE90 < pjr talOs 5 sal. koil^eani 

luSE AIR EXPRESS FOR RUSH DELIVERIES /*£— ' 

ISTANAVO# 

AVIATION GASOLINE 
AVIATION ENGINE OIL 
ROCKER ARM GREASE 
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A training 
as broad as 


leadership 

can make it * * - 




MORE POWER - MORE SPEED 
MORE ROOM • MORE COMFORT 


April 3rd 


BOEING 




and embodied in these superb ships — 


FOUR-PLACE CABIN WACO 
THREE-PLACE SPORTSMAN'S MODEL 
NEW SUPER-SPORT MODEL 


All fully illustrated and described in 
our special March edition of WACO 
PILOT. A copy will be sent upon 
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SCINTILLA 


AIRCRAFT MAGNETOS 

are standard 
ignition equipment on every 
engine manufactured by The 
Wright Aeronautical Corp. 

Makers of Whirlwind, Cyclone 
and Conqueror Engines 

SCINTILLA MAGNETO CO., Inc. 
Sidney, New York 
Contractors to the U. S. Army and Navy 
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AIR CHUTES 

now solve the problem of out-of-sight but instantly 
available, instantly attachable parachute equipment 
for both Women and Men passengers in modern 

Inconspicuous in the unoccupied chair. Comfortable 


IRVIN sureness in 



Aviation 

Edited by men who fly 



AVIATION 



38 


AVIATION 
March, 1934 


Kirkham Service 

« « « « UNDER PERSONAL SUPERVISION OF CHAS. B. KIRKHAM 

Design, Development, Production — whether of the 
complete Airplane, Engine or Component Parts 



DESIGNERS and ENGINEERS . AIRPLANES . ENGINES 
. AIRCRAFT PARTS . CONTRACT WORK . HEAT TREATING • 
CADMIUM PLATING and ANODIZING • MACHINING • 



KIRKHAM ENGINEERING & MANUFACTURING CORPORATION 


AVIATION 



r=/icd a wafcd to t/ie wives 
Otic/ SWVEETH EARTS 



BELLANCA AIRCRAFT CORPORATION • NEW CASTLE, DELAWARE 



'JheSenwr SKYROCKET 


'JhsSe/iinr PACEMAKER 






The six Consolidated P2Y-1 Navy Patrol Planes which 
undertook and completed the longest non-stop mass 
formation flight in history— 2400 statute miles, from 
San Francisco to Pearl Harbor, Hawaii, in little 
over 24 hours. These planes, under command of 
Lt. Commander Knefler McGinnis, are powered by 
two Wright Cyclone 5 75 -horsepower engines each. 


present • • • and 

accounted for!” 


T HE brilliantly successful conclusion of the Navy’s “routine 
transfer of equipment and personnel” in non-stop mass for- 
mation flight across 2400 miles of open water assuredly rates 
and receives the admiration of all men who fly. Eclipse Aviation Cor- 
poration’s gratification is understandable, certainly, since the starters 
and generators of this company’s manufacture participated, and we 
believe, assisted, in the success of this epoch-making flight. 


ECLIPSE AVIATION CORPORATION 

HAST ORANGE, N. J. • {Subsidiary of Benclix Aviation Corporation) 
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